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CHLOROFORM CONTENT OF THE BRAIN 
FOLLOWING ANESTHESIA * 


ALEXANDER O. GETTLER, Pu.D. 
AND 
HYMAN BLUME, BS. 


NEW YORK 


The problem of determining the chloroform content of the brain 
following anesthesia suggested itself to us as a direct result of a 
medicolegal case, involving our aid in the solution of the same. 

A woman, aged 35 years, died in a doctor’s office. An autopsy, 
performed by Dr. Charles Norris, Medical Examiner of the city of 
New York, disclosed perforation of the posterior vaginal vault, with 
the presence of about 300 cc. of blood in the peritoneum, but no 
evidence of peritonitis. Parts of the liver, brain and lungs were sub- 
mitted to one of us (A. O. G.) for chemical analysis. Chloroform 
was found present. The amount in the lungs was 52 mg. in 1,000 Gm. 
The estimated amount of chloroform in 1,000 Gm. of brain was 156 
mg. These results were compared with the values found in our series 
of cases in which death occurred during chloroform anesthesia or 
following the administration of chloroform with suicidal or homicidal 
intent (see table 1). 

The figures in table 1 indicate that the brain of a person sufficiently 
anesthetized for a minor operation contains between 120 and 182 mg. 
of chloroform in 1,000 Gm. of brain tissue. In the case under discus- 
sion, the chloroform content of the brain was 156 mg. in 1,000 Gm. 
of tissue. This figure falls within the amount needed for complete 
mild anesthesia. An excessive amount of chloroform was not present. 
(An excessive amount ranges between 372 mg. and 480 mg.—cases 1 
to 7.) The cause of death in the case under discussion was therefore 
given as hemorrhage following an incomplete abortion. 

The doctor in whose office the woman was found maintained that 
he administered no chloroform; that he performed no operation of any 
kind; that the woman came to him to be treated and died before he 
could attend her. In order to prove or disprove the doctor’s contention, 
the determination of the chloroform content of the brain and lungs 


* Submitted for publication, Oct. 9, 1930. 

* From the Chemical Laboratories of Bellevue Hospital and of the University 
and Bellevue Hospital Medical College, New York University. 

* Aided by a grant from the Christian A. Herter Research Scholarship. 
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was of vital importance. Chloroform was present in the organs of the 
woman. Where was it administered? In the doctor’s office or some- 
where else? If administered at some other place, how soon after 
coming out of the anesthesia did the woman feel well enough to walk? 
The cells continually ridding the organism of chloroform, how much 
chloroform could remain in her brain on her arrival at the doctor’s 
office? These are the questions we were asked to answer. 

On looking over the figures of table 1, we find that in the case of 
persons anesthetized for minor operations, the chloroform content is 
between 120 mg. and 182 mg. in 1,000 Gm. of brain. The case in 
question had 156 mg., indicating that the deceased person was under the 
influence of chloroform and therefore not able to walk; hence, the 
chloroform must have been administered on the premises. 


TaBLeE 1.—Chloroform Content of the Brain in Cases in Which Death Inwolved 
the Administration of Chloroform 


Mg. Chloroform in 

History 1,000 Gm. Brain 
Suicide by inhalation 432 
Suicide by inhalation 410 
Suicide by inhalation.. 390 
Homicide by inhalation 372 
Homicide by inhalation 384 
Homicide by inhalation ‘ 374 
Anesthesia for abortion, shock 162 
Anesthesia abortion, hemorrhage 60 
Anesthesia operation on tonsils, shock 136 
Anesthesia minor operation, shock 135 
Anesthesia minor operation, shock ‘. 145 
Anesthesia minor operation, shock 120 
Anesthesia minor operation, shock 122 
Anesthesia minor operation, shock 


Case 
1 
2 
3 
4 
5 
6 
7 
8 
g* 


* Patient came out of anesthesia; died of hemorrhage. 
+ Patient died from shock during administration of chloroform; was not fully anesthetized. 


It seemed important to investigate this problem further by means of 
experiments on animals, to determine how soon after chloroform 
anesthesia the individual is again able to walk normally, and how much 
chloroform is present in the brain at varying intervals of time after 
the administration of chloroform. The present report is based on this 
work. 


TECHNIC OF EXPERIMENTS ON ANIMALS 


Ten dogs were used in these experiments. After being tied to the animal board, 
they were anesthetized with chloroform, the open mask method being used. They 
were kept in a state of surgical anesthesia for definite periods. The mask was then 
removed, and the animals were allowed to recover spontaneously. Dog 6 was 
not allowed to recover, but was killed by excessive administration of chloroform. 
In dogs 5 and 7, the trachea was clamped while they were fully anesthetized. In 
order to investigate the chloroform content of the brain at various stages of recov- 
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ery, the dogs were killed at stated intervals, as indicated in the chart. Painless 
death was obtained by injecting morphine and then exposing and clamping the 
trachea. Autopsy was then performed. The brain and lungs were removed, 
weighed and placed in the icebox in sealed containers until the analysis was started. 

Method of Analysis—The brain and lungs, when ice-cold, were ground up, 
and quickly placed in a 500 cc. distillation flask; about 100 cc. of water 
was added and also a little tartaric acid, enough to make the mixture acid in 
reaction. The material was then subjected to steam distillation, a long, well cooled 
condenser and an adapter being used. The receptacle for collecting the distillate, 
a 300 cc. Erlenmeyer flask, contained about 10 cc. of ice-cold, acidified (HCI) 
water and was packed in ice. The tip of the adapter reached into the ice-cold water 
contained in the receptaclefor distillate. With these precautions, there was no 
loss of chloroform during distillation. Our experiments have proved that, if 250 cc. 
of distillate is collected, all of the chloroform in the tissues will have passed into 
the distillate. The distillate was well mixed, measured, stoppered and kept cold; 
5 cc. portions of this distillate were taken for the colorimetric determination. 

Colorimetric Estimation of Chloroform in Distillate—The materials necessary 
for the colorimetric estimation of the chloroform in the distillate were: chemically 
pure pyridine (colorless), 20 per cent sodium hydroxide solution, and the standards 
to be described. 

Chloroform Standards: One gram of pure chloroform was weighed out. This 
was done by placing a little more than 1 Gm. of chloroform into a weighing bottle 
with a ground glass stopper, allowing the chloroform to evaporate spontaneously 
and weighing from time to time (with weighing bottle stoppered) until the weight 
of the chloroform in the bottle was just 1 Gm. This gram of chloroform was then 
dissolved in about 900 cc. of water contained in a 1 liter volumetric flask; 5 cc. of 
hydrochloric acid was added, and finally enough water was added to bring the 
total volume to exactly 1 liter. The whole was thoroughly mixed. Precautions 
were taken to avoid evaporation of the chloroform during the transfer. This 
solution contained 1 mg. of chloroform in each cubic centimeter. From this stock 
solution, a series of weaker standards were made, having the following chloroform 
values: 0.5 mg. in 1 cc.; 0.1 mg. in 1 cc.; 0.01 mg. in 1 cc.; 0.005 mg. in 1 cc.; 


. 0.0025 mg. in 1 cc. These standards do not keep; new standards were made for 


each set of determinations. 

Procedure: Into five clean, dry, 50 cc. test tubes were pipetted 5 cc. portions 
of the five standards containing, respectively, 0.5 mg., 0.1 mg., 0.01 mg., 0.005 mg. 
and 0.0025 mg. of chloroform per cubic centimeter (see preparation of standards). 
Into a similar test tube was pipetted 5 cc. of the distillate. To each of the tubes, 
5 cc. of chemically pure (colorless) pyridine and 10 cc. of 20 per cent sodium 
hydroxide solution were added. The contents of each tube were mixed and the tube 
loosely corked to avoid evaporation. The tubes were placed in a boiling water 
bath for exactly one minute and then quickly cooled by running water; 20 cc. of 
water was added to each tube, and the contents were mixed. Of the series of 
standards, the one that matched the color of the unknown closest was used as the 
standard and read against the unknown in the colorimeter.? 


Calculation 
Standard Value of standard usedin | 250 | gg» { correction for per- } 1 
Unknown milligrams of chlorform x 5 me centage of recovery 


= milligrams of chloroform in grams of tissue used 


1. Gettler, A. O., and Blume, Hyman: Chloroform in Brain, Lungs and 
Liver ; Quantitative Recovery and Determination, Arch. Path. 11:554, 1931. 
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RESULTS OF ANALYSES 


The results, which are charted in table 2, indicate the following (all 
values calculated to 1,000 Gm. of brain tissue) : 

An animal killed by excessive administration of chloroform had 
551 mg. of chloroform in the brain. Animals killed while in chloroform 
anesthesia had 270 mg. and 284.6 mg. of chloroform in the brain. 
Animals that were allowed to recover from the anesthesia showed a — 
rapid decrease in the chloroform content of the brain, i. e.: after 
34 minutes, 51.3 mg.; after 50 minutes, 33.3 mg.; after 65 minutes, 
32.6 mg.; after 95 minutes, 23.6 mg.; after 102 minutes, 10.6 mg. ; after 
186 minutes, 5.2 mg., and after 190 minutes, 0.16 mg. 


TaBLe 2.—The Rate of Disappearance of Chloroform from the Dog’s Brain 
During Recovery from Anesthesia 


Time in Minutes Mg. of Chloro- 
A ——— form in Brain at 
Until At Which Until Between Death 
Hind Dog Normal 
Until Legs Began Appear- Caleulatedt 


Body of Placed Were to ance In to 1,000 
Weight, Brain, - on Still Look Until and Entire Gm. of 
Kg. Gm. Floor Ataxiec Normal Death Death Brain Brain 


8.5 8 19 ad 4.10 51.3 
5.7 75 17 30 35 P 2.50 33.3 
6.3 6 13 30 2.25 32.6 
6.9 f 10 75 ° 95 1.65 23.6 
9.4 10 35 45 102 0.87 10.6 
5.2 6 30 42 186 0.27 5.2 
11.3 § & 25 30 190 0.01 0.16 
7.6 5 Trachea clamped while completely anesthetized 16.20 270.0 
6.3 5 Trachea clamped while completely anesthetized 18.50 284.6 
7.6 7 Killed by excessive administration of chloroform 37.50 551.5 


Dog 


* Morphine injected while animal was still ataxic. 

+ Chloroform content of human brain is best reported on 1,000 Gm. basis; in order to. 
— comparison, the chloroform in the dogs’ brains was also calculated to 1,000 Gm. 
portions. 


It was between thirty and forty-five minutes before the dogs looked 
normal and could walk normally. Dog 1 probably was killed just as it 
was beginning to return to normal. It had 51.3 mg. of chloroform in 
the brain. Fifteen minutes after dog 2 seemed normal, it had 33.3 mg. 
of chloroform left in the brain, calculated to 1,000 Gm. of tissue. 
Thirty-five minutes after dog 3 seemed normal, it had only 32.6 mg. 
This is an indication that from fifteen to thirty minutes after the animal 
seems normal, the brain contains only from 30 to 35 mg. of chloroform 
in 1,000 Gm. 


The lungs in some of the dogs were also analyzed. The values are 
not charted. We found that in the recovery stage the lungs contained 
only from 33 to 50 per cent of the amount of chloroform found in the 
brain. 
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The chloroform content of the brain of the deceased person in 
question was 156 mg. in 1,000 Gm. of tissue. On the basis of the 
determined figures, we hold that: The woman at the time of her death 
was still under chloroform anesthesia and not in a condition to walk. 
With 50 mg. of chloroform or thereabouts per thousand grams of brain 
tissue, she would have shown the first indication of normal coordination. 
If it took her only from fifteen to thirty minutes to get to the doctor’s 
office, her brain should contain at the most from 30 to 35 mg. of 
chloroform. 

The various points determined in our experimental work are vividly 
brought out by plotting milligrams of chloroform in 1,000 Gm. of brain 


MG. CHLOROFORM IN 1,000 BRAIN 


30 60 90 120 150 180 
TIME IN MINUTES BETWEEN THE REMOVAL OF THE ANAESTMETIC AND DEATH 


against time in minutes, as in the accompanying chart. Attention might 
be called to the following points brought out by the plotted curve: When 
animals which have been in full chloroform anesthesia are allowed to 
recover, the chloroform content of the brain drops rapidly. In our 
experiments, in 34 minutes it dropped from 278 mg. to 51.3 mg.; in 
58 minutes it was down to 33 mg. From this point on, the chloroform 
kept decreasing, but more slowly. After 188 minutes, only 2.7 mg. of 
chloroform in 1,000 Gm. were left (average values for dogs 6 and 7). 
In the chart, the vertical dash line at the 40-minute interval indicates the 
point at which the animals first began to appear normal again. Eighteen 
minutes after the animals seemed normal, the brain contained only 33 
mg. of chloroform in 1,000 Gm. 
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SUMMARY 


A dog killed by the excessive administration of chloroform contained 
in the brain 551.5 mg. of chloroform in 1,000 Gm. of tissue. Animals 
while fully anesthetized with chloroform contained in the brain 270 mg. 
and 284.6 mg. in 1,000 Gm, of tissue. When an animal was in the 
stage of recovery, the chloroform content of the brain dropped very 
rapidly during the first 34 minutes, so that only 51.3 mg. in 1,000 Gm. 
of brain tissue was left. From then on, the chloroform content decreased 
more slowly, and after 190 minutes there was only 0.16 mg. of chloro- 
form present in 1,000 Gm. of brain. Animals appeared normal again 
after 40 minutes. At this time they probably had about 45 mg. of 
chloroform in 1,000 Gm. of brain. Fifteen to thirty minutes after the 
animals seemed normal, the brain contained 35 to 30 mg. of chloroform 
in 1,000 Gm. In the stage of recovery, the lungs contained much less 
chloroform than the brain. 
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LEIOMYOSARCOMA OF THE PLEURA 


REPORT OF A CASE * 


LLOYD CATRON, BS. 
CHICAGO 


Reports of primary sarcoma of the pleura are not numerous. Rob- 
bins,’ in 1908, described a large fluid-containing sac filling the left side 
of the thoracic cavity in a woman; it was lined by a thickened and 
nodular pleura, which on microscopic examination was seen to be com- 
posed of a vascular tissue containing many spindle-shaped and irregularly 
shaped cells. Peripherally these cells invaded the subpleural adipose 
tissue. Metastases were present in the right lung and in the liver. From 
the literature Robbins summarized reports of ten instances of primary 
pleural sarcoma in which he believed the diagnosis reasonably certain. 
In 1908, Mehrdorf * reported a myxomatous fibrosarcoma in a 43 year 
old woman. The firm, well encapsulated tumor weighed 3,270 Gm. and 
filled the right side of the thoracic cavity. Microscopically there were 
many spindle-shaped cells in a connective tissue network, and myxoma- 
tous changes were found. There were no metastases. Pallasse and 
Roubier,’ in 1915, described an enormous malignant lipoma of the pleura 
in a 75 year old woman, and in a 51 year old woman a fibrosarcoma 
weighing 2,500 Gm. They classified tumors of the pleura as benign, 
mixed and malignant, and grouped the latter into diffuse and circum- 
scribed types. 

More recently, Nevinny* found in the right side of the thoracic 
cavity of a 43 year old woman a tumor 18 cm. in diameter. It contained 
large, blood-filled spaces, and was enclosed in a well defined capsule. 
Microscopically, most of the cells were seen to be spindle-shaped. No 
metastases were present. Nevinny considered the tumor a primary giant 
cell sarcoma of the pleura. MacMahon and Mallory,’ in 1928, described 
in detail a slowly progressing fibrosarcoma of the right side in a 71 
year old white man. The thickened and nodular pleura lined a large 


* Submitted for publication, Nov. 26, 1930. 

*From the Department of Pathology of the Cook County Hospital. 

1. Robbins, W. B.: Boston M. & S. J. 158:691, 1908. 

2. Mehrdorf, Robert: Virchows Arch. f. path. Anat. 193:92, 1908. 

3. Pallasse, E., and Roubier, C.: Ann. de méd. 3:243, 1915. 

4. Nevinny, Hans: Mitt. a. d. Grenzgeb. d. Med. u. Chir. 40:277, 1927. 
5. MacMahon, H. E., and Mallory, G. K.: Am. J. Path. 4:387, 1928. 
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sac containing 2,200 cc. of bloody fluid. Microscopically, cells varying 
from spindle shape to round and polymorphous, with single or multiple 
nuclei and many mitotic figures, were embedded in a collagenous con- 
nective tissue stroma. 


In the cases of primary pleural sarcoma which have been mentioned 
and in those cited from the literature by these authors and by Grabow,® 
most of the tumors were grossly of either of two types. In one of these, 
the pleura was nodular and thick and enclosed a large sac filled with 
bloody fluid; in the other, there was a single, firm, usually enormous 
tissue mass. The two types were of approximately equal occurrence. 
The microscopic structure was not uniform, and most of the tumors 
were classified according to cell morphology. 


The present report describes a histologically malignant primary 
tumor apparently originating from the smooth muscle of the pleura, 
which has been shown by Baltisberger* to be present in superficial and 
deep layers of definite bundles, as well as in the walls of blood vessels. 


REPORT OF CASE 


Clinical History.—On May 13, 1930, an 83 year old white widow, Austrian, 
without occupation, was admitted to Cook County Hospital. In the examining 
room a diagnosis of arteriosclerosis was made, and the patient was placed in the 
medical service of Dr. MéMullen. Although apparently not acutely ill, she was 
confused, and no history was obtainable, aside from the statement that she had 
suffered from pain in the left side of the chest for two months. 

Physical examination revealed a greatly emaciated, extremely restless, elderly 
woman. The temperature was 99.6 F.; the pulse rate, 76; the respiratory rate, 
22, and the blood pressure 210 systolic and 100 diastolic. The thorax was long 
and narrow. The expansion of the chest was somewhat diminished on both sides. 
Many harsh rhonchi were heard over both lungs. The position and borders of 
the heart seemed normal, and a loud systolic murmur was best heard at the base. 
The liver was palpable 2 cm. below the costal margin, and the abdomen was 
distended, especially in the lower half. The arteries of the extremities were 
tortuous and hardened. No signs of intrathoracic tumor were elicited, and the 
patient’s condition was diagnosed as hypertensive heart disease with generalized 
arteriosclerosis. 

The patient continued to be restless and confused, and was occasionally violent. 
Her temperature varied between 97 and 98 F. until a terminal rise to 102.6 on 
June 8. She died on June 9, twenty-seven days after her entrance into the 
hospital and about three months after the onset of her illness. 

Autopsy.—Seven hours after death autopsy was performed by Dr. R. H. Jaffé. 
The body was 154 cm. long and weighed 76 pounds (34.5 Kg.), with the abdomen 
four fingerbreadths below the level of the chest, and midline fat practically 
absent. The liver weighed 950 Gm., was adherent to the diaphragm, and extended 
10 cm. below the xiphoid process and 3.5 cm. below the costal arch. The dia- 
phragm was at the level of the sixth rib. 


6. Grabow: Berl. klin. Wchnschr. 47:1625, 1665 and 1707, 1910. 
7. Baltisberger, Wilhelm: Ztschr. f. Anat. u. Entwicklung 61:249, 1921. 
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The left side of the thoracic cavity was partly obliterated by fibrous adhesions. 
The upper lobe of the left lung was crepitant in its superior two-thirds and at 
the inferior tip, and the apex was much distended. The remaining part of this 
lobe and the entire lower lobe were airless and markedly compressed by a large, 
firm tumor mass, to which the lung was adherent in an area, 10 by 3 cm., over 
the lower lobe and by small fibrous tags near the hilus. The rounded tumor 
measured 22 cm. vertically, 18 cm. in transverse diameter, and 8 cm. antero- 
posteriorly. Its surface was firm, and smooth, except for a few slightly projecting 
nodules. Some of these at and near the superior pole of the mass, the largest 
15 mm. in diameter, were a homogeneous deep red; others near the hilus of the 
lung, the largest 3 mm. in diameter, were pearly white. There was a moderate 


Fig. 1.—Leiomyosarcoma of the pleura (picture taken from the Kaiserling 
specimen): a, soft yellowish-gray tissue with openings into a cavity; b, light 
yellow nodule. 


number of dilated small blood vessels, with occasional deep red spots ranging in 
size from that of a pinpoint to that of a pinhead. Elsewhere the surface was 
grayish white. The tumor was covered by thickened pleura, which bore numerous 
fibrous tags. On the cut surfaces (fig. 1) the tumor was seen to be composed 
of three roughly spherical nodes, the largest of which measured 15 by 9 by 7 
cm., separated by smaller nodules. The surfaces of two of these nodes were 
firm, light gray and homogeneous, with numerous rounded orifices 1 mm. or less 
in diameter. In an area, 5 by 2 cm., in the lowermost node (fig. 1 a), the surfaces 
were softer and yellowish gray, with openings up to 6 mm. wide which led into 
an irregularly shaped cavity crossed by trabeculae of yellowish gray tissue. The 
superior, largest node was softer than the others, and was composed of a network 
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of interwoven gray and reddish-brown tissue. A nodule, 3 cm. by 1 cm., was 
soft and light yellow (fig. 1 b). 

The visceral pleura over the left lung was smooth, except for a few small 
fibrous tags and the adhesions to the surface of the tumor. The bronchial mucosa 
was injected and thickened, the cartilaginous rings were calcified, and the bronchi 
were diffusely dilated and contained mucoid pus. The intima of the pulmonary 
arteries was smooth. The hilus and the mediastinal lymph nodes were soft, 
small and black. The right lung was distended, and in the right lower lobe was 
a fibrocaseous nodule 6 mm. in diameter. There were no tumor metastases in the 
lungs or elsewhere. 

The other conditions found at autopsy were as follows: severe sclerosis of the 
coronary arteries, moderate atheroma of the aorta and of the peripheral arteries, 
dilatation of the heart and degeneration of the myocardium, arteriolosclerosis of 
the kidneys, brown atrophy of the liver, atrophy of the spleen, cholelithiasis, 
nodose goiter, atresia of the external uterine os and marked cachexia. 


Microscopic Examination—Tissue from the three nodes and from the light 
yellow nodule was taken for microscopic examination. The specimen had been 
fixed in Kaiserling’s solution. Frozen sections were stained with sudan III and 
hematoxylin, hematoxylin and eosin, and with the Bielschowsky-Maresch silver 
impregnation. Paraffin sections were stained with hemalum and eosin, van 
Gieson’s stain, Heidenhain’s iron hematoxylin, Mallory’s phosphotungstic acid and 
hematoxylin, Mallory’s aniline blue, and Weigert’s elastic stain. 

The tumor of the left pleura consisted of interwoven bundles of tissues of 
two types. In one type the cell contained a large ovoid nucleus with delicate 
chromatin network. The cytoplasm, yellow with van Gieson’s stain and red with 
Mallory’s connective tissue stain, consisted of homogeneous, narrow bands pro- 
longed from the nuclear poies or of delicate projections from the nuclear periphery. 
The other tissue was a fibrillar connective tissue, with deeply staining collagen 
bands, between which were long, flattened, darkly staining nuclei. Some parts 
of the tumor consisted almost wholly of cells of the first type, in a delicate con- 
nective tissue stroma. Such was the structure immediately adjacent to the pleura, 
about the blood vessels, and in irregularly distributed foci throughout the growth. 
In other regions the proportions of the two types were almost equal. Finally, 
there were parts in which the connective tissue was dominant, with only sparsely 
scattered cells of the first type. Such an arrangement was present immediately 
peripheral to necrotic parts of the tumor. 

The mass was well encapsulated by the pleura, which was from 1 to 3 mm. 
thick. In this capsule, near the hilus of the left lung, the pleura contained distinct 
bundles of smooth muscle fibers that apparently passed rather abruptly into the 
large cells of the tumor. Between the visceral pleura of the left lung and the 
capsule of the tumor were a few strands of fibrillar connective tissue. The 
thickest parts of the capsule were composed of dense hyaline tissue. 

Throughout the mass were numerous thin-walled small blood vessels. The 
elastic stain revealed only a very few fine, deep blue fibers in the walls of these 
vessels. Peripheral to some, the cells of the tumor were flattened and formed con- 
centric whorls. Some of the vessels contained mixed thrombi; adjacent to these 
there were extravasation of blood, a moderate diffuse infiltration by lymphocytes, 
polymorphonuclear leukocytes and plasma cells and pyknosis of the nuclei of the 
tumor cells. 

In disseminated regions there was complete necrosis, as in the small yellow 
area on the cut surface seen grossly. Numerous small foci of retrogressive 
changes were present, alternating in some parts with well stained areas that were 
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Fig. 2.—Area of great cellularity. Note the variation in size and shape of 
the nuclei of the blastomatous muscle fibers. Hemalum-eosin; 800. 


a 
a 
a 


852 ARCHIVES OF PATHOLOGY 


adjacent to blood vessels, and thus producing a peculiar patchy appearance. 
Where these retrogressive changes had occurred, in some places the nuclei were 
pale, the chromatin was indistinct, and there were fine fat droplets between the 
cells; in other parts there were polymorphonuclear leukocytes and lymphocytes, 
and finally, in regions nearly necrotic, the connective tissue was hyaline, and few 
nuclei were visible. 

The left lung was not infiltrated by the tumor, but the alveoli near the 
periphery were markedly compressed, with some atelectasis. In the perivascular 
and peribronchial lymphatics were focal accumulations of polymorphonuclear 
leukocytes, and a few of the alveoli were filled by these cells. The bronchial 
epithelium was desquamated; the nuclei were pyknotic, and the cytoplasm was 
granular. The mucosa was densely infiltrated by lymphocytes. These cells were 
also grouped in perivascular and interstitial accumulations. The cartilage of the 
bronchi was calcified. The walls of the arteries and of the veins were thickened, 
and the capillaries were dilated. Mononuclear phagocytes contained small gran- 
ules of dark brown pigment. There was moderate pigmentation of the lung with 
coal dust, and a few of the alveolar septums were clubbed. 

The histology of the tumor was as follows: Nuclei were centrally placed 
in the large tumor cells (fig. 2). Most of these nuclei were ovoid or fusiform, 
but many appeared rounded or irregularly shaped, and some were slightly con- 
stricted in the central portion. In many of the cellular regions mentioned they 
were very large; in other parts they were smaller and narrower. All contained 
a fine chromatin net with coarse dots at the points of the crossing of the threads. 
There were no nucleoli. In most parts of the tumor a distinct nuclear membrane 
was present. There were very few mitotic figures. The cytoplasm was in most 
parts fusiform, extending from the two nuclear poles as homogeneous bands, but 
in some places it formed fine processes extending in various directions from the 
nucleus. Some of the cell tips were branched. No fibrils were visible in these 
cells, and the Bielschowsky silver impregnation revealed no intervening reticulum. 
The stroma was typical collagenous connective tissue. In some regions collagen 
formed closely adjacent broad bands; in other parts there were only fine fibrils 
about the large tumor cells. The connective tissue nuclei were larger and in some 
places more numerous than is usual. 


COMMENT 


Clinical examinations during the month that the patient was hospital- 
ized did not lead to a diagnosis of intrathoracic tumor. The signs often 
associated with such a growth, such as dyspnea, visible protrusion of the 
wall of the chest and enlargement of the superficial veins, were not 
apparent. The clinical diagnosis of arteriosclerosis was confirmed at 
autopsy, at which the cause of death was found to be severe sclerosis 
of the coronary arteries. The pleural tumor was therefore incidental. 

Primary pleural sarcomas of all sorts are rare, and I know of no 
report of a primary malignant smooth muscle tumor. In the present 
instance there were connective tissue fibers and nuclei throughout the 
mass, so that the term fibroleiomyosarcoma might be thought appropriate. 
Cells of other than connective tissue type were so dominant, however, 
and the signs of malignant changes in the nuclei of the connective tissue 
cells were so scarce, that the term leiomyosarcoma seems preferable. 
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Little can be said concerning the immediate cause of this tumor. 
The absence of an adequate clinical history makes it doubtful that 
pleuritis preceded the tumor. Such a process was observed clinically 
in the patients whose pleural tumors were reported by Nevinny and 
by Kidd and Habershon.* The relation of such an inflammatory lesion 
to the formation of tumor is obscure. 

The presence of a well defined capsule, the absence of metastases 
and the scarcity of mitotic figures, as well as the clinically benign nature 
of the tumor here described, may seem to demand a diagnosis of leio- 
myoma. But the heterotypic morphology of the growth, the decided 
variation in the size and shape of the nuclei of the tumor cells, and the 
marked anaplasia of these nuclei in many cellular regions speak for a 
histologically malignant tumor. It is well known that many malignant 
growths that attain a large size locally produce no metastases. The 
absence of metastatic foci in the bodies of persons with huge pleural 
sarcomas is pointed out by Nevinny in his own case and in the five from 
the literature that he considered of similar nature. 


SUMMARY 


A massive leiomyosarcoma of the pleura of the left side of the chest 
of an 83 year old white woman is reported and discussed. 
‘The literature of primary pleural sarcomas is briefly reviewed. No 
report of a malignant smooth muscle tumor has been found. 


8. Kidd, P. K., and Habershon, S. H.: Tr. Path. Soc. London 49:15, 1898. 
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FLEXNER-JOBLING RAT CARCINOMA 


EFFECT OF FEEDING LIVER AND MUSCLE ON GROWTH OF TUMOR * 


HAROLD D. CAYLOR, M.D. 


EDWARD J. BALDES, Px.D. 
AND 
FRANK C. MANN, M.D. 
ROCHESTER, MINN, 


The marked beneficial effect of the administration of liver to patients 
with pernicious anemia has stimulated the administration of this sub- 
stance to patients with other pathologic conditions, including malignant 
diseases." However, before these reports on the effect of the administra- 
tion of liver to patients who had carcinoma were made, we had started 
the first of our series of experiments to ascertain the effect of liver on 
the growth of the Flexner-Jobling rat carcinoma. The results of these 
experiments were very definite and were reported.2 However, the 
experiments did not disclose whether the effect observed was due to the 
liver specifically or to the diet high in protein. Accordingly, other 
experiments subsequently were performed in which the effect of the 
feeding of muscle also was observed. 

There is some evidence that the liver might have a more or less 
specific relationship to the development of malignant conditions. An 
enormous amount of work has been done in an attempt to discover a 
relationship between lipoid metabolism and malignancy. Sufficient posi- 
tive data have been secured to make the quest for this relationship inter- 
esting. The liver is a most outstanding organ concerning which an 
important function in regard to lipoid metabolism can be postulated. 
The hypothesis has been advanced from the embryonic point of view, 
based on the fact that the liver is relatively large in the fetus, that the 
liver might be of significance in malignant conditions. Therefore, as 
has been said, in accordance with this consideration,’ liver has been 
administered to patients with carcinoma. 


* Submitted for publication, Dec. 9, 1930. 

*From the Division of Experimental Surgery and Pathology, the Mayo 
Foundation. 

1. Middleton, W. S.: The Erythropoietic Response of the Various Anemias 
to Liver Therapy, J. A. M. A. 91:857, 1928. Strisower, R.: Die appetiterregende 
Wirkung der Liberdiat bei Krebs, Wien. med. Wehnschr. 77:1754, 1927. 
Tuchfeld, H.: Pierre Marie’scher Osterarthropathie hypertrophiante pneumique, 
Wien. med. Wchnschr. 77:815, 1927. 

2. Caylor, H. D.: The Influence of Liver Feeding on the Rate of Growth of 
Flexner-Jobling Rat Carcinoma, Proc. Staff Meet., Mayo Clin. 3:454, 1928. 

3. Howitt, J. R.: Liver Extracts in Treatment of Malignant Disease, Nature 
118:263, 1926. 
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PROCEDURE 


The Flexner-Jobling ¢ rat carcinoma was the tumor used in all experiments. 
The recipients were white rats of known age. The animals were inoculated, by 
means of the trochar method, with bits of living tumor tissue. Small groups of 
rats of the same age and size were inoculated at one time. Following the success- 
ful transplantation of the tumors the rats were divided into three groups, one 
group to be fed liver, one group a ration high in protein (fresh muscle) and one 
group the common maintenance ration, as a control. All of the animals were kept 
in the same room in cages of the same type. They were all fed one of two main- 
tenance rations: either the ration suggested by Steenbock,® or a diet composed of 
bread and milk twice weekly, combined with oats and an occasional feeding of dog 
biscuit. Fresh liver was placed each day in the cage of the animals that were to 
be fed liver in addition to the regular ration, and fresh, uncooked muscle, in addi- 
tion to the regular ration, was given to the group that was to be fed a ration high 
in protein. The liver and muscle were usually consumed. 

The ages of the animals at the time of inoculation with the tumor varied from 
23 to 120 days. Under ether anesthesia, transplantation was made into the sub- 
cutaneous tissue of the back of each animal. Measurements of the two transverse 
dimensions of the tumor were made with calipers when the tumor was sufficiently 
large (usuaily about 0.5 cm.) to permit correct measurement. These data were 
recorded, with the weight of the animal, changes in the general condition of the 
animal and changes in the tumor. The two dimensions of a tumor, namely, a and 
b (these measurements were usually at right angles to each other), being known, 
the volume of the tumor was assumed to be given approximately in arbitrary units 
by the formula a X b (a + b). Twenty-six control rats, twenty-nine rats that 
were fed liver and fifteen rats that were fed muscle were observed. 


RESULTS 


Early in the experiments it became evident that there were differences 
in the three groups of animals. These differences were evident in regard 
to the length of life after inoculation with the tumor and in regard to 
the volume of the tumor at the time of death. 

The arithmetical averages of the numbers of days between inocula- 
tion of the animals with the neoplasm and the deaths of the animals were 
as follows: in the control group, 113 days; in the group that was fed 
liver, 90 days, and in the group that was fed a ration high in protein, 
88 days. When these data were plotted on logarithmic probability paper, 
it was found that the curves for the group of animals that were fed liver 
and the group fed a diet high in protein were below the curve for the 
control group. 


4. Flexner, Simon; and Jobling, J. W.: Studies upon a Transplantable Rat 
Tumor Originally Regarded as a Sarcoma; Probably a Teratoma from Which an 
Adeno-Carcinoma Developed, Monographs, New York, Rockefeller Institute for 
Medical Research, 1910-1912, vol. 1-4, pp. 1-50. 

5. Mann, F. C.: Attempts to Obtain Transplantable Tumor in the Higher 
Species of Animals, J. Cancer Research 4:331, 1919. 

6. Steenbock, H.: A Satisfactory Ration for Stock Rats, Science 58:449, 
1923. 
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The volume of the tumor at the time of death was almost always 
larger in the group of animals fed liver than in the control group. The 
ratio of the average volume of the tumor in the first group (fed liver) to 
the average volume of the tumor in the control group was 1.35:1. The 
results, plotted on logarithmic probability paper, revealed that the curves 
for the volume of the tumor in the control animals and in the animals 
fed on a ration high in protein, at the time of death, were almost always 
below the curve for the volume of the tumor in the animals fed liver. 

It is noteworthy that after ulceration of the tumor there was usually 
diminution in the size of the lesion. This was probably due to the reduc- 
tion of the internal pressure in the tumor, with the loss of substance of 
the carcinoma. In our experience with the Flexner-Jobling carcinoma, 
usually, when the lesion reached a size of from 1.5 to 2 cm., there was 
necrosis in the center of the tumor, and as the growth increased, the 
region of degeneration in the center increased, so that after about sixty 
days the neoplasm was composed of a thin rim of living, growing tumor 
tissue, whereas the bulk of the tumor was composed of carcinoma cells 
in various stages of degeneration. 

It was furthermore worthy of note that in the group of rats fed liver 
there was no regression of the tumor in any rat, in contrast with the 
fact that in five of the fifteen rats fed fresh muscle and in seven of the 
twenty-six rats fed the control ration the tumors regressed. 


SUMMARY AND CONCLUSION 


From these data it is apparent that, following the transplantation of 
Flexner-Jobling rat carcinoma, the animals fed fresh liver or muscle as 
an adjunct to their regular ration lived for fewer days than did the 
animals fed the usual laboratory ration. At the time of death the volume 
of the tumor was larger in the animals fed liver than in the control 
group and the group given the ration high in protein. The number of 
days between the inoculation of the rat with the tumor and the ulceration 
of the growth was greater for the control group than for the rats fed 
liver. What element was supplied to the diet of the animals by the liver 
that apparently stimulated the growth of the tumor is not known, 
although the demonstrated stimulative effect of cholesterol and lecithin 
would suggest that these substances might have been responsible. It 
seems likely that the addition of liver or of a ration high in protein to 
the regular ration of the rats that were inoculated with the tumor 
increased the nutriment for the growth of the tumor, which probably 
should be considered much as a parasite. Although these observations 
were made in animals and with a transplanted tumor that cannot be con- 
sidered the same as a spontaneous neoplasm growing in man, it would 
seem worth while to proceed very cautiously in the administration of 
liver to patients with carcinoma. 


DISSEMINATED VENOFIBROSIS (PHLEBOSCLEROSIS) 


ITS CLINICOPATHOLOGIC SIGNIFICANCE * 


LOUIS HAUSWIRTH, M.D. 
Director of Medical Service, Sydenham Hospital 
AND 
ARTHUR A. EISENBERG, M.D. 
Director of Laboratories, Sydenham Hospital 
NEW YORK 


Venous lesions, particularly venofibrosis, have, we believe, a far 
greater claim, than do hemorrhagic diatheses, to the facetious title of 
“step-child of pathology,” bestowed on the latter by E. Frank. 

Venofibrosis (phlebosclerosis) is not mentioned in Delafield and 
Prudden’s “Textbook of Pathology” or in that of MacCallum. Beattie 
and Dickson mention merely that phlebo(veno)sclerosis is similar to 
thrombophlebitis and is said to occur in syphilis and gout. The classic 
German textbooks on pathology, Kaufmann’s and Aschoff’s, devote but 
a few lines to the subject. In the monumental pathologic encyclopedia 
edited by Henke and Lubarsch four pages are given to discussion of 
phlebosclerosis. 

When one turns to the clinical significance of this condition, the 
information to be gleaned from the standard textbooks on clinical 
medicine is even more meager than that found in books on pathology: 
thus Barker’s “Monographic Medicine” dismisses the subject with a 
few lines. This applies to textbooks, as well as to monographs. Only 
in the “Traité de médecine et de thérapeutique,” by Gilbert and Thoinot, 
is considerable space devoted to the description of the lesions of the 
veins and to the discussion of phlebosclerosis—by Widal and Bezangon 
—in the most complete article on the subject. 


INCIDENCE OF THE CONDITION 


Judging by the paucity of the information contained in books, as 
well as in the current literature, one would naturally regard the condi- 
tion as a clinical curiosity ; we do not think it is. A series of 24 cases 
occurring within eight months in a small service of a 175 bed hospital 
after Dr. Hauswirth had called attention to disseminated veno- 
fibrosis in a young man, aged 31, and diagnosed his terminal condition 
as portal thrombovenosclerosis has convinced us that the condition 
cannot be rare. A search of the literature has corroborated our 
impression as to the relatively infrequent recognition of the condition. 


* Submitted for publication, Nov. 8, 1930. 
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There are two interesting publications: one by Martin and Meakins * 
and the other by Martin and Tull.? Martin and Meakins “emphasize 
the fact that phlebosclerosis is of far greater frequency than is generally 
supposed, and more especially in young adults, without associated 
arteriosclerosis.” They reported 31 cases, the ages of the patients 
ranging between 18 and 45, but especially between 20 and 30. In 
their opinion phlebosclerosis existed in 60 per cent of all patients 
examined by them. The pathologic and clinical data will be described 
further on. Martin and Tull found this condition in 12 of 30 children 
from 4 to 15 years of age. This opinion as to the relative frequency 
of the condition is shared by Widal and Bezangon * and Souques and 
Janvier. Several cases were seen by Dr. Hauswirth in clinics other 
than our own. 
PATHOLOGIC DATA 


The lesion that we have been studying for the past few months 
has been referred to in the literature—when at all mentioned—under 
several names: hypertrophy of the veins, endophlebitis, hyperplastic 
phlebitis and phlebosclerosis. Neither phlebitis nor hyperplastic phlebitis 
seems to us a happy choice for the name of the lesion, since there does 
not appear to be any evidence of an inflammatory reaction in any of 
the veins that we have studied so far; the word “hypertrophy” would be 
a much better term were it not for the fact that, clinically, it conveys 
little information ; we liked the term “venosclerosis” because the veins 
so affected feel exactly like sclerosed blood vessels, but had to abandon 
it because it gives the idea of a condition similar to arteriosclerosis- 
atheromatosis with calcification. We have decided to adopt the word 
“venofibrosis,” notwithstanding that it carries with it the suggestion 
of there having been at one time an inflammatory process, although 
we have no morphologic evidence of it. Believing, as we do, that the 
process is primarily replacement fibrosis of the muscle of the media, as 
well as subendothelial fibrosis of the intima, we feel that the word 
“venofibrosis” is preferable. 

Of the earlier investigators, Lobstein, who introduced the term 
“phlebosclerosis,” thought it parallel in its histomechanics to arterio- 
sclerosis. Sack* believed phlebo(veno)fibrosis, like arteriosclerosis, 
to be due to nutritional disturbance, with primary weakening of the 
media ; according to him, the latter is followed by the dilatation of the 


1. Martin, C. F., and Meakins, J. C.: Am. Med. 10:611, 1905. 

2. Martin, C. F., and Tull, J.: Arch. Pediat. 25:191, 1908. 

3. Widal and Bezancon, in Gilbert and Thoinot: Traité de médecine et de 
. thérapeutique, Paris, Masson & Cie, 1927, vol. 1, p. 689. 

4. Souques and Janvier, quoted by Widal and Bezancon (footnote 3). 

5. Sack, E.: Virchows Arch. f. path. Anat. 112:403, 1888. 
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lumen (phlebectasia) and, finally, by the proliferation of connective 
tissue, resulting in thickening of the intima. Sack believed that 
phlebo(veno) fibrosis occurs most frequently in the lower extremities, 
owing to greater changes in the hydrostatic pressure; our experience 
agrees with this observation. 

Fischer * claimed that phlebo(veno) fibrosis is analogous to arterio- 
sclerosis, and, like Koester and his pupils, he regarded it as an inflam- 
matory process; he claimed to have found regularly some inflammatory 
changes in the walls of the veins, but admitted that there was no pro- 
liferation of elastic fibers (seemingly an argument against the similarity 
of phlebofibrosis and arteriosclerosis). Fischer pictured the inflamma- 
tory process as spreading from the vasa vasorum toward the intima, the 
elastic tissue resisting the inflammation the longest; the intima is pro- 
tected by the internal elastic lamina, and when it is finally attacked, its 
involvement is focal—phlebofibrosis circumscripta. Fischer believed 
that the process occurs most frequently after the age of 35, and that 
the etiologic factors are largely those responsible for arteriosclerosis 
—‘alcohol, gout, and syphilis.” 

Mehnert, quoted by Barach,’ regarded veno(phlebo) fibrosis as either 
primary or secondary; the former shows weakening of the wall of the 
vessel and connective tissue proliferation of the intima, while the latter 
is due to a diffuse venous stasis. 

Keya, also quoted by Barach, believed venofibrosis to be due to an 
abnormally increased functional demands on the veins by muscular effort, 
the thickened intima being a partial manifestation of the hypertrophic 
process; unlike Jores, however, he regarded the splitting of the elastic 
lamellae as a passive process. 

Simmonds * did not regard phlebo (veno) fibrosis as an inflammatory 
process and assigned the etiologic role to lead, gout and syphilis ; accord- 
ing to him, the lesion comprises degenerative changes in the intima and 
hypertrophy with degenerative changes of the media. Simmonds 
stressed the fact that none of his seven cases showed any inflammatory 
picture, although they were observed in different stages of the disease ; 
none of his sections showed any cellular infiltration, scar tissue or 
periphlebitic changes (this, of course, militates, according to Benda, 
very strongly against the syphilitic nature of the lesion). 

The opinions at our disposal are obviously far from unanimous. 
On the one hand, we have the opinion of Simmonds, Sack, Weitzmann, 
Mehnert, Neumann, Manchat, Zwingmann, Dmitrijeff and others, that 
venofibrosis is not an inflammatory lesion ; on the other hand, the opinion 


6. Fischer, B.: Beitr. z. path. Anat. u. z. allg. Path. 27:494, 1900. 
7. Barach: Beitr. z. path. Anat. u. z. allg. Path. $0:71, 1911. 
8. Simmonds: Virchows Arch. f. path. Anat. 207:360, 1912. 
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of Fischer, Koester and his pupils, who believed that it is. Some of the 
adherents of the theory that the lesion is noninflammatory regard veno- 
fibrosis as a reparative process, while Sack and his school expressed 
the belief that it is a nutritional disturbance. Other authors regard 
the process as similar to arteriosclerosis, while some deny this. As to 
the etiologic factors, some favor infection (syphilis) ; others see the 
true cause in chemical poisons (e. g., lead), while still others look 
on it as a result of a metabolic disorder (e. g., gout). 

Of the recent writers on the subject, Benda® seemed inclined to 
regard phlebo( veno) fibrosis as-a senile atrophic process and one not 
parallel to arteriosclerosis. : 

Our own observations on over thirty veins can be summarized as 
follows: Vessels are always small, never dilated. We have never seen 
any inflammatory changes, such as cellular infiltration, scar formation, 
edema, necrosis, etc.; frozen sections have never shown fatty droplets, 
nor have we ever seen calcium deposits. The histologic changes seem 
to be uniform and constant. The very earliest changes seem to be the 
loss of the endothelium and the hyalinization of the denuded surface. 
There is a marked hyperplasia of fibrous connective tissue, particularly 
in the media, and to a lesser extent in the intima; the latter very 
frequently shows irregularly thickened projections into the lumen. 
Often both the media and the intima are so involved that it is difficult 
to determine the limitations of the layers; a striking feature is the 
appearance of small muscle bundles surrounded and separated by enor- 
mously thickened connective tissue septums ; at times even the individual 
muscle cells are thus surrounded and separated, the entire media in a 
preparation stained either by van Gieson’s method or by Mallory’s 
aniline blue method, having a striking alveolar appearance, resembling, 
architecturally, the isolated. appearance of islets of hepatic parenchyma 
surrounded by connective tissue septums as in Laennec’s cirrhosis of 
the liver. 

Most frequently the entire circumference of the vein is involved, but 
occasionally (especially in advanced cases) there is a very pronounced 
irregularity of the fibrotic process, so that there seem to be localized 
bulgings into the lumen, and one part seems to be several times as 
thick as another (venofibrosis circumscripta s. nodosa). The lesions 
are equally pronounced in the vasa vasorum. 


CLINICAL DATA 


To begin with, we feel that there are several objections to the view 
that venosclerosis (fibrosis) is a process similar to arteriosclerosis. 


9. Benda, C., in Henke and Lubarsch: Handbuch der speziellen pathologischen 
Anatomie und Histologie, Berlin, Julius Springer, 1924, vol. 2, pp. 829-833. 
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Fig. 1—Circumscribed bulging of the wall of a vein, caused by marked local proliferation of 
fibrous connective tissue (venofibrosis circumscripta). The condition was observed in a case of gastric 
ulcer occurring in a man, aged 34. Mallory’s aniline blue stain was used. 


Fig. 2.—Thickened intima, uniformly structureless and denuded of endothelium: marked fibrosis 
between the thickened intima and the media. The condition was seen in a superficial vein of a leg 
in a case of duodenal ulcer, operated on ten years previously. Mallory’s aniline blue stain was used. 
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Were the two processes similar or parallel to each other, venofibrosis 
should be met with much more frequently than it has been in the past. 
(In spite of our belief that the rarity of the condition is much more 
imaginary than real—a belief based both on previous experience and 
on the articles of Martin and Meakins and Martin and Tull—we con- 
sider that venofibrosis is rarer than arteriosclerosis, even allowing for 
the general oversight of the condition during the general physical exami- 
nation. Who examines veins unless there are varicosities?) The 
patients observed by us, as well as by the author mentioned, were 
younger men—under 40 (Martin and Meakin’s patients were largely 
under 30)—than those in whom diffuse arteriosclerosis is encountered. 
We have, however, found venofibrosis in three arteriosclerotic patients, 
one was a man aged 45, with a history of familial arteriosclerosis ; 
and the other two were men aged 23 and 26, juvenile arteriosclerotic 
patients, one of whom had a family history of the condition. It is 
reasonable to suppose that were the two processes parallel (etiologically, 
as well as pathologically) veno(phlebo)fibrosis would have been 
observed particularly by some of the investigators (whose name is 
legion) who have produced arteriosclerosis artificially, whether by the 
mechanical method of Klotz or by feeding large amounts of cholesterol 
(Chalatow, Anitschkow, Saltykow) or of proteins (Newburgh and 
March, Nuzum and others). The histories of our patients do not point 
to lead, gout or syphilis, but frequently show an association with peptic 
ulcer. A few of our patients have been operated on for that condition, 
and, strange to say, these patients not only do not show any cardiac 
hypertrophy, but possess hearts demonstrably smaller than normal. 

We believe venofibrosis is overlooked largely because it develops 
painlessly, slowly and insidiously, without edema (except in the cases 
of portal venofibrosis and thrombosis) and symptomlessly, unless 
inflammatory changes develop subsequently. Unless the veins are 
examined as methodically and regularly as are the arteries, venofibrosis 
will continue to be overlooked. It may be of interest to relate that 
since we called attention to our first two cases the house staff has 
repeatedly recognized the condition. A priori one should expect venous 
lesions to be much more common than arterial ones ; thin-walled vessels, 
carrying from the tissues all their waste, as well as carbon dioxide, 
subjected to more mechanical strain, easily involved in injuries and 
inflammatory reactions—they seem to have escaped clinicopathologic 
studies. 

We find venofibrosis a disseminated condition, present in superficial 
or deep parts of the body, never confined to one organ, to one 
extremity or to one side—in other words, venofibrosis has impressed us 
as a bilateral, symmetrical condition. The veins impart a sensation 
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of hard cords, small, mobile and smooth; their caliber is diminished— 

a sensation diametrically opposite to that offered by a varicose vein. 
When one is palpating a fibrosed vein near the malleoli, it is necessary 
to have the patient manipulate his foot—extending it and flexing it 
on the leg—in order to be sure that one’s fingers are not feeling a 
tendon, so closely do the fibrosed veins and tendon simulate each other 
in the sensation they impart and in their color; a surgeon has exposed 
a fibrosed vein in performing biopsy and was uncertain, even then, 
whether the structure lying on his grooved director was a vein or a 
tendon. 

A striking feature—usually the first to attract one’s attention—is 
a longitudinal niche in the skin corresponding to the location of a 
fibrosed vein; this is particularly pronounced over a bone where the 
vein seems to groove the bone, and presents a depression along its 
entire course. 

There are no subjective symptoms accompanying venofibrosis, not 
even when, as in one of our cases (of thrombo-angiitis obliterans), the 
vein of the “well” leg (i. e., as yet without symptoms) is actually 
fibrosed, thrombosed and canalized. Our study of a case of thrombo- 
angiitis obliterans has shown us that a superficial vein from the arm 
presented the usual characteristics of fibrosis; a superficial vein from 
the leg without any clinical abnormalities, subjective or objective, with 
normal oscillometric determination and normal reaction to the Aldrich 
test, was completely thrombosed, and the thrombus was canalized ; 
neither the vein from the arm nor the vein from the well leg showed 
any inflammatory changes. We believe that our observation of the 
case not only confirms the prevalent opinion that thrombo-angiitis 
obliterans begins in the veins, but also suggests that the inflammatory 
process stressed by Buerger as-the initial process may, in reality, be the 


terminal process, taking place only after the vessels have become 
thrombosed and devitalized. 


SUMMARY 


Venofibrosis (phlebosclerosis) is entirely different from arterio 
(athero ) sclerosis, there being no evidence of fatty changes or of calcifi- 
cation; the entire process is apparently noninflammatory, and the 
histologic picture presents a varying degree of endothelial or sub- 
endothelial and medial replacement fibrosis. 

The cases seen by us have invariably occurred in men under 40 years 
of age, none of them showing the slightest tendency to simulate— 
clinically—arterial lesions; a great majority of the patients had small 
hearts and low arterial tension; in other words, while venofibrosis may 
occur with arteriosclerosis, it is independent of it. 
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Venofibrosis is not rare, but is rarely recognized, because it is rarely 
looked for. The experience of Martin and Meakins, of Martin and 
Tull and of Widal and Bezangon testify to that effect. This lesion may 
indicate what Pende calls constitutional deficiency in the structure of the 
vascular wall. Most of our cases seem to be associated with peptic 
ulcers. 

It is reasonable to assume that veins because of their weaker struc- 
ture and greater exposure to injurious elements would be a more com- 
mon site for lesions than the arteries. 

Thrombo-angiitis obliterans begins in the veins, and the condition is 
not inflammatory; the ‘inflammation associated with it is a terminal 
process occurring after the vessels have become thrombosed and 
devitalized. 
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OCCURRENCE OF NUMEROUS LARGE GIANT CELLS 
IN THE TONSILS AND PHARYNGEAL MUCOSA 
IN THE PRODROMAL STAGE OF MEASLES 


REPORT OF FOUR CASES * 


ALDRED SCOTT WARTHIN, M.D.+ 
Professor of Pathology and Director of the Pathological Laboratories in the 
University of Michigan 
ANN ARBOR, MICH. 


The four cases of the prodromal stage of measles in which tonsil- 
lectomy was done reported in this paper showed extraordinary tonsillar 
pathologic changes ; and as measles developed in all four of the patients 
within from one to five days after tonsillectomy, these pathologic 
changes may be reasonably ascribed to the measles. Further, the occur- 
rence of measles was correctly predicted in three of the cases, based 
on the same changes as were found in the first case, in which typical 
measles developed two days after the tonsillectomy. Moreover, the 
pathologic observations on the tonsils in these four cases were the only 
observations of that type made on about 50,000 tonsils examined in this 
laboratory to the time of writing; also, as far as known, the four patients 
were the only ones in whom measles developed within a few days after 
tonsillectomy. 

REPORT OF CASES 

Case 1.—C. T., a boy, aged 11, had frequent attacks of tonsillitis and sore 
throat, especially during the winter months. He breathed through his mouth. 
The clinical diagnosis was: septic tonsils and adenoids. Tonsillectomy was per- 
formed on Dec. 26, 1929. The tonsils were examined pathologically on Dec. 27, 
1929. They showed marked lymphoid hyperplasia, hyperkeratosis and increase of 
stroma; they did not show tubercles. The most striking feature was the presence 
of great numbers of large giant cells in the germinal centers, and particularly 
beneath the epithelium of the crypts. At first it was thought that the condition 
was early Hodgkin’s disease or malignant lymphoblastoma. A biopsy of one of 
the cervical glands was immediately carried out, but no giant cells were present in 
the gland, and no evidence of lymphoblastoma, the gland presenting the picture of 
simple lymphadenitis. Two days after the tonsillectomy the boy had a tempera- 
ture of 102.5 F., coryza and mild conjunctivitis, with Koplik’s spots on the mucous 
membrane of both cheeks. Two days later the fully developed eruption of measles 
was present. The recovery was uneventful. 

Case 2.—M. M., a boy, aged 4, had frequent attacks of tonsillitis and colds. 
There was chronic otitis media of the left side. The tonsils were enlarged. 
Adenoids were present. Tonsillectomy was performed on April 10, 1930. The 


* Submitted for publication, Oct. 22, 1930. 
+ Dr. Warthin died on May 23, 1931. 
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tonsils showed marked lymphoid hyperplasia, hyperkeratosis, increase of stroma, 
with colonies of mouth organisms in crypts. No tubercles were found. In addi- 
tion the tonsils presented the same extraordinary picture of numerous large giant 
cells in the germinal centers and beneath the epithelium of crypts, as well as in the 
mucosa between the epithelial cells. On the strength of the experience in case 1, 
inquiry was made as to the possibility of the child’s having measles or having been 
exposed to measles with negative results. Three days later he presented coryza, 
conjunctivitis, Koplik’s spots and fever. Two days later, he had a fully developed 
attack of measles. 

Case 3.—M. D., a girl, aged 8, had frequent attacks of bronchitis and tonsil- 
litis. She had had otitis media every winter for four years. The clinical diag- 


Fig. 1.—Low power view of the mucosa of a tonsil in case 2, removed five days 
before a fully developed attack of measles. Multinucleate giant cells are closely 
crowded in the subepithelial layer. 


nosis was: septic tonsils and adenoids, with chronic otitis media of the left side. 
Tonsillectomy was performed on June 13, 1930. The tonsils showed lymphoid 
hyperplasia, hyperkeratosis, increase of stroma and colonies of mouth organisms 
in crypts. No tubercles were seen. In addition the tonsils presented the same 
picture of large giant cells in germinal centers and beneath and in the epithelium 
of the mucosa as in cases 1 and 2. A prediction of measles was made at once. 
Thirty-six hours after the operation the child began to have high fever, a blotchy 
maculopapular eruption and sore throat, with watery eyes. Koplik’s spots were 
not present. After about thirty-six hours’ duration, the rash began to fade slowly, 
and the temperature came down. There was a clinical difference of opinion as to 
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Fig. 2.—Higher power view of a portion of the mucosa of a crypt from a tonsil 
in case 2, showing the multinucleate giant cells beneath the epithelium. 


Fig. 3—High power view of subepithelial giant cells in case 2. The round, 
granular nuclei are well shown. 
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whether or not the condition was measles, but this diagnosis was concurred in by 
the majority of the medical men who examined the patient. 


Case 4.—Only one other pair of tonsils showing pathologic changes identical 
with those shown in cases 1, 2 and 3 had occurred in the tonsil material of this 
laboratory, aggregating about 50,000 cases, to the time of writing. In May, 1926, 
tonsils were received from St. Lawrence Hospital, in Lansing, Mich. These were 
from a girl, B. C., a patient of Dr. A. E. Owen. The pathologic diagnosis 
returned was: “Marked lymphoid hyperplasia with marked exhaustion of germinal 
centers and many atypical lymphoblasts. Giant cells and cells of myeloid type. 
This child must have some severe systemic process. Is there a general swelling 


Fig. 4.—Germinal center from a tonsil in case 2, showing the lymphoid exhaus- 
tion of the center, the prominence of the lymphoblasts and numerous multi- 
nucleated giant cells in various stages of formation. A superficial resemblance to 
Hodgkin’s disease is suggested. 


of lymph nodes? Has the child had infectious mononucleosis? What is the blood 
count? Please give us history.” No answer to these inquiries was received. 
After the tonsils in the other three cases had been examined in the laboratory a 
positive diagnosis of measles was made in this case, and a letter was written to 
Dr. Owen, asking whether his patient had not had measles following the tonsil- 
lectomy. In his reply of Oct. 6, 1930, Dr. Owen wrote: “In reply to your 
inquiry, beg to advise that this patient did have measles, developing the day fol- 
lowing operation.” This made the third case in which the prediction of measles 
based on the pathologic observations in the tonsils was confirmed. 
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Fig. 5—Mucous membrane from the nasopharynx in case 2, showing subepithe- 
lial formation and infiltration by multinucleate giant cells. 


Fig. 6.—Multinucleate giant cells in subepithelial lymphoid tissue of a tonsil in 
case 2. Two congested capillaries are shown in part. Note the noninvolvement of 
the vascular endothelium. 
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Pathologic Observations in Cases 1 to 4—The tonsils and adenoids in the four 
cases of the prodromal stage of measles in which tonsillectomy was done all showed 
the same pathologic features: Beneath the epithelium of the tonsillar surface and 
crypts, there was a narrow zone filled with large, syncytial, multinucleate giant cells. 
They were round or irregularly lobed. They showed no peripheral arrangement of 
the nuclei. No cells of the Langhans type were seen. The nuclei were arranged in a 
grapelike cluster in the center of the cell. They were granular and stained lightly 
with hematoxylin. Similar cells were found in the mucosa between the epithelial 
cells, and also in the germinal centers. There were a few in the lymphoid tissue 
between the germ centers. The giant cells varied greatly in size and in the number 
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Fig. 7—Low power view of tonsillar mucosa in case 4, showing the numerous 
subepithelial multinucleate giant cells. 


of nuclei, although the majority were large, many of them averaging about 100 
microns. There were some with as many as from 70 to 100 nuclei. The largest 
had a rather scanty cytoplasm that stained bright red with eosin. In these large 
forms the nuclei were often pyknotic and fragmented. One received a definite 
impression that the giant cells arose by amitotic division in hyperchromatic cells 
resembling lymphocytes in the subepithelial reticulo-endothelial layer and in the 
germinal centers, and wandered toward and into the mucosal epithelium. In the 
latter there were numerous elongated forms between the epithelial cells, with their 
long axes toward the surface. All possible transition stages of development from 
the hyperchromatic lymphocyte form to the largest multinucleated giant cells were 
present. The great majority of these showed nuclei in various stages of karyor- 


a 
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Fig. 8—Higher power view of the tissue shown in figure 4, showing the char- 
acteristic clustered nuclei of the subepithelial giant cells. 


Fig. 9.—Large multinucleated giant cells in subepithelial lymphoid tissue of 
tonsils in case 4. 
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rhexis and pyknosis. The low power view of these tonsils presented a striking 
picture, as the epithelium of the surface and of the crypts was outlined by a zone 
of giant cells. Aside from the giant cells the tonsils presented little change vary- 
ing from that of the ordinary enlarged tonsil. The germinal centers, particularly 
those near the epithelial surfaces, showed a marked lymphoid exhaustion, with 
large, pale, swollen, maternal lymphoblasts and giant cells. The blood vessels 
near the surface were congested, and there was occasionally a minute hemorrhage 
where the giant cells were aggregated in the largest number. There was no 
evidence of any of the giant celis arising from the vascular endothelium. No 
cell inclusions were found in the latter. The pharyngeal mucosa from the adenoids 
in these four cases showed precisely similar pathologic changes. 


Fig. 10.—Germinal center from a tonsil in case 4, showing characteristic 
lymphoid exhaustion, prominence of lymphoblasts and various stages of formation 
of multinucleate giant cells. 


COMMENT 


The interpretation of these changes can be only that they are deten- 
sive. In the giant cells is most probably to be found the etiologic agent 
of measles. Nevertheless, staining with diverse bacteriologic technical 
methods failed to reveal any intracellular micro-organisms or inclusions 
in any way resembling parasites. In all four cases, however, the 
tonsillar tissues contained great numbers of a shortchained strepto- 
coccus, the individual cocci being slightly oval in form. No spirochetes 
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or spirilla could be demonstrated by the silver impregnation methods. 
No evidence of phagocytosis of the streptococci by the giant cells could 
be obtained. 

The tonsils in these four cases present a unique pathology not seen 
in any other instance in the tonsils of 50,000 patients that have been 
examined in this laboratory. Nor do the records show that there was 
any other prodromal case of measles in this material. It, therefore, 
seems reasonable to connect this pathology with the measles. I feel 
confident that these changes represent the essential pathology of measles 
in the upper part of the respiratory tract, and that these giant cells must 
be phagocytic for the etiologic agent of measles, whatever this may be. I 
regret the inability to demonstrate this agent. Nearly 50 special staining 
methods for the demonstration of micro-organisms in tissues have been 
tried out on sections from these four cases, but without success. This 
effort will be continued, however, in the hope that something may be 
found. 

Very little has been written on the pathology of the mucous mem- 
brane in measles. In 1909, Ewing’ made a summary of the small 
number of observations published to that time on the pathologic 
changes in the skin and mucous membrane in measles, and made some 
additions. In his conclusion, he made the following statement regard- 
ing the cell changes in the mucous membrane: 


If there is anything specific in these lesions of the mucous membranes it is the 
extensive subepithelial infiltration with round cells, which often shows a focal 
distribution, and the focal necroses, and it has seemed to me that the occurrence of 
the former probably determines the latter lesion in skin, pharynx, and respiratory 
tract. Koplik’s spots seem to be one expression of this focal character of the 
process. . . . There is a uniformity in the number of large round cells in the 
derma, and these seem to be divided among exuded large mononuclear leukocytes 
and multiplying endothelia. 


In 1920, Mallory and Medlar? reported a study of the cutaneous 
lesions in measles. Their material was derived almost wholly from the 
skin of adult patients showing the fully developed eruption of measles. 
Buccal mucous membrane containing Koplik’s spots was excised from 
six patients from forty-eight hours before to twenty-four hours after 
the appearance of the exanthem. These lesions were described as fol- 


lows: 


Microscopically the lesions consist of an exudation of serum and endothelial 
leucocytes into the stratified epithelium where they usually collect near its outer 
surface. The epithelial cells in the infiltrated focus undergo necrosis, and the 


1. Ewing, James: J. Infect. Dis. 6:1, 1909. 
2. Mallory, F. B., and Medlar, E. M.: J. M. Research 41:327, 1920. 
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leucocytes may collect together so as to form minute pustules. In addition there 
are retrograde changes in the epithelial cells such as direct division of the nuclei 
and the fermation of granules and globules with basic and acid staining properties. 
The lesion is exactly like that in the epidermis covering the skin lesions, and cor- 
responds with it in the time of its appearance, but instead of drying up the tissue 
involved tends to macerate so that slight erosions are formed which may become 
secondarily infected by organisms present in the mouth, and thus enlarge into 
shallow or more or less extensive ulcerations. 


It will be noted, from the statements quoted that neither Ewing nor 
Mallory noted the occurrence of multinucleate syncytial giant cells in 
the lesions of the mucous membrane in measles. Nor do the illus- 
trations by Mallory of the histology of the Koplik spots from the 
buccal mucous membrane show any indication of their presence. In 
measles either there is a difference in the pathology of the lesion in the 
mucous membranes of tonsil and pharynx from that of the buccal mucosa, 
or these investigators missed what is to my mind the most striking 
feature of the lesion in the tonsil and pharyngeal mucosa. It seems 
most probable that they failed to recognize it. Further, no participation 
of the vascular endothelium in the production of the giant cells was 
seen in the four cases herein described. The blood vessels were con- 
gested, but the endothelium appeared unaltered. No cell inclusions, as 
described by Mallory, were seen in the endothelium. No focal necroses 
were observed, but this may have been due to the early nature of 
these lesions, which were prodromal to the exanthem. Certain aggre- 
gations of the giant cells, with greater localized congestion and edema, 
suggested potential Koplik’s spots. In the case in which the exanthem 
appeared on the day after the tonsillectomy, a greater number of degen- 
erating giant cells were found in the mucosa, between the epithelial 
cells and even on their surface. 


CONCLUSION 


The essential pathologic lesion in the tonsils and pharyngeal mucosa 
in the prodromal stage of measles (from twenty-four to ninety-six 
hours before the exanthem) is a subepithelial infiltration of multi- 
nucleate syncytial giant cells, lymphocytes and monocytes, wandering 
of the giant cells into the mucosa and on to its surface, with edema 
and congestion, marked lymphoid exhaustion of the germinal centers 
with production of the multinucleate giant cells from cells of the 
lymphoblast type and migration of these cells toward the mucosa. Local 
aggregations of the giant cells, with more marked local edema and con- 
gestion, suggest potential Koplik spots. This pathology is so distinc- 
tive that a positive diagnosis of measles may be made from one to five 
days before the exanthem appears. The process is interpreted as a 
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defensive one, directed to an etiologic agent, either in or on the 
pharyngeal mucosa. This bears out the view of a primary respiratory 
infection. No evidence of phagocytosis by these giant cells could be 
obtained by the use of a large number of staining methods applicable 
to the demonstration of micro-organisms. No participation in the proc- 
ess by the vascular endothelium was noted, nor could any inclusions be 
found in the latter. 
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INTRADURAL TERATOID TUMORS OF THE 
SPINAL CORD 


REPORT OF CASE * 


KIYOSHI HOSOI, M.D. 
Senior Eugene Littauer Research Fellow in Pathology 
ALBANY, N. Y. 


Bidermal, or teratoid, tumors of the spinal cord are exceedingly 
rare. I have not been able to find a single case of genuine tridermal 
or teratomatous new growth of the spinal cord recorded in the literature. 
In 1888, Gowers and Horsley‘ collected 58 cases of tumors of the 
spinal cord. In 1895, Starr? found 123 cases reported. No mention 
of teratoma or of teratoid tumors was made in these two papers. 
Schlesinger’s monograph * on 400 collected cases included one of intra- 
medullary and one of extradural teratoma. The 70 cases of tumors 
of the spinal cord collected by Collins * in 1902 and the 141 by Sturs- 
berg ® in 1908 included none of teratoma. There was 1 case of teratoma 
in Flatau’s® series of 213. Frazier and Allen* and Steinke * found 
1 case of extradural, extramedullary teratoma among the 330 in which 
operation was performed. Lennep” discussed the 153 cases of spinal 
tumors in which operation was performed, which he found in the 
literature from 1908 to 1920. No teratoma was mentioned. In Clymer, 
Mixter and Mella’s experience '® with 52 cases of tumors of the spinal 
cord during an interval of ten years, a teratoma was not found. Among 


* Submitted for publication, Nov. 8, 1930. 

*From the Department of Pathology, Albany Medical College, and the 
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the 100 verified tumors of the spinal cord reported by Elsberg,’’ no 
teratoma was listed. Elsberg and Constable’ recently analyzed 45 
cases of lesions of the cauda equina, which did not include a teratoma. 
Those complex tumors of the spinal cord listed as teratomas in the 
literature have turned out to be teratoid, or bidermal, on personal study 
of the microscopic descriptions of the recorded cases. 

The case of teratoid tumor of the spinal cord here presented 
occurred in the medical service of Dr. Thomas Ordway and the neuro- 
surgical service of Dr. Arthur H. Stein of the Albany Hospital, both 
of whom provided me with the details of the clinical history of the 
patient. 


REPORT OF CASE 


History.—R. S., 24 years old, married, a toolmaker, was seen by Dr. Thomas 
Ordway in consultation with Dr. Charles K. Burt, in Lake George, N. Y., on 
Aug. 18, 1922, As a child, he had whooping cough and measles. There was a 
vague history that for a short time he could not walk, although previously he had 
been able to do so. The exact nature of this difficulty was never known, but when 
he tried to enter the army in 1917, it was said that the old trouble was probably 
the result of infantile paralysis. His family history was not important. 

He had been working in the “tests” at the General Electric Company at 
Schenectady until two weeks before, when he felt a pain in the back in the lumbar 
region. This was believed to be “rheumatism,” for which he was treated during 
the next few days. 

During the week before admission, he had gradually become worse and the 
pain in the back more intense. A slight, inconstant insecurity of the legs developed. 
He continued to work until six days before admission, when pains in the legs 
developed. He went to a mechanotherapist, who applied electricity. Gradually, 
both lower extremities became so much weaker that he was unable to drive his car. 

During the last twenty-four hours, the patient had been in bed and could 
hardly move his legs. The pain in the back continued. Early in the morning he 
was unable to pass urine and had to be catheterized. The bowels did not move, 
and the patient could not even expel the water given by enema. He had repeated 
spells of vomiting. The pain in the back became severe and was only slightly 
relieved by hypodermic injections of morphine. 


Physical Examination.—Physical examination disclosed a well developed, well 
nourished young man lying in the dorsal decubitus, rather nervous and worried. 
The skin was somewhat dry. There was a pilonidal cyst in the sacral region. His 
pupils were equal and reacted normally. Theré was no demonstrable defect of 
the cranial nerves. A slight rigidity of the neck was present. The temperature 
was 101, and the pulse rate, 80. There was no gross disorder of sensation, 
although there was some retardation of localization in the legs and the lower part 
of the trunk. There were numbness and paresthesias of the legs and intense pain 
in the back. The umbilical and cremasteric reflexes were present. The knee jerks 
were markedly exaggerated. The patellar twitch was elicited. There was a slight 


11. Elsberg, C. A.: Tumors of the Spinal Cord, New York, Paul B. Hoeber, 
1925; Diagnosis and Treatment of Surgical Diseases of the Spinal Cord and Its 
Membranes, Philadelphia, W. B. Saunders Company, 1916. 
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suggestion of a Babinski sign on the left. There was a bilateral positive Kernig 
sign. The back was rigid. The muscles were stiff and firm. There had been no 
convulsions or twitchings. The condition suggested myelitis of the lumbar cord. 

Roentgen Examination.—The patient was moved to the Albany Hospital, 
Albany, N. Y., on Aug. 19, 1922, for roentgen examination of the spine. The 
roentgenograms showed a failure of union of the neural arch of the fifth lumbar 
vertebra and the first sacral segment suggesting spina bifida occulta. The spine 
was angulated at the twelfth dorsal vertebra, and the right psoas muscle appeared 
to be in a state of contraction. 

Laboratory Examination—The spinal fluid showed intense xanthochromia. 
The Pandy test for globulin gave a markedly positive reaction. The cell count 


Fig. 1—A drawing of an intradural teratoid tumor of the spinal cord. The 
dura is reflected to show the general character of the tumor, which was an inti- 
mate connection with the posterior aspect of the spinal cord. Note the congested 
blood vessels coursing over the tumor. The tumor is shown in its natural size. 
The drawing was loaned by Drs. Thomas Ordway and Arthur H. Stein. 


was 2 cells per cubic millimeter. The Wassermann tests on the spinal fluid and 
blood gave negative results. 


Course.—There was disturbed sensitivity to heat, cold and pin prick on the 
soles of the feet, extending in a diminishing degree up the left leg. The patient 
had almost complete paralysis of the legs, particularly of the left. After a few 
days, he was able to move the right leg again fairly well, but could flex and 


| 
i 
\ oF 
| 
\ 
— a 
& 4 
bhi a 
¥ 
. 
— 


878 ARCHIVES OF PATHOLOGY 


abduct the left only slightly. He could also expel the enema fluid, so that it did 
not have to be siphoned off. The retention of urine continued, however. In spite 
of great care in catheterization, cystitis developed. 

Operation was performed by Dr. Arthur H. Stein on Sept. 16, 1922, and an 
intradural tumor of the spinal cord was found at the level of the second and 
third lumbar vertebrae (fig. 1). On the right, it was intimately connected with 
the cord itself. On the left, it was somewhat separated from, but pressed deeply 
on, the cord. A small specimen from this left side was taken for microscopic 
examination. Evidence of a considerable amount of old hemorrhage was found 
within the spinal canal. As the tumor could not all be removed, a decompression 
of the growth at the level of the first, second and third lumbar vertebrae was done 


Fig. 2—A photomicrograph showing the general distribution of the glandular 
elements among the smooth muscle bundles. The pacinian corpuscles are indicated 
by arrows. A few fat cells are present. Hematoxylin and eosin; * 30. 


to relieve pressure. It was hoped that the tumor might be extruded, and that this 
might result in improvement in the function of the cord. 

There was considerable shock following the operation. The pulse rose to 
around 135 and was weak and irregular. The color was poor, and there was an 
elevation of temperature to 101 F. for a few days. 

By Oct. 26, 1922, the patient was gradually gaining strength. The annoying, 
persistent pain, which had so disturbed his sleep, had disappeared. After some 
time in a wheel chair, he was able to take a few steps. The function of the 
bladder improved, although there was not yet complete control of the bladder and 
rectum, 
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On November 13, the patient was up for a short time. At this time, it was 
thought that it was better for him to go about with a couple of chairs rather 
than on crutches, as he was very insecure on his feet. 

On November 23, a letter from his physician stated that the patient was able 
to walk well with crutches. He was rapidly improving, but still had incontinence 
of urine. 

He was gradually able to get about without crutches. His general condition 
was satisfactory. 


4 
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Fig. 3—A photomicrograph showing the well formed pacinian corpuscles. The 
tall columnar cells lining the glands form finger-like projections into the lumen. 


Many smooth muscle fibers are present in the right half of the section. Numerous 
thin-walled vascular channels are seen. Hematoxylin and eosin; & 119. 


On July 22, 1930, the patient wrote a letter to Dr. Ordway, stating that he was 
still with the General Electric Company, was feeling well, and could drive his car 
again. However, as some dribbling of urine continued, he had to wear a urinal 
all the time. He was annoyed most by the constant drainage from trophic ulcers 
on his feet. 

Microscopic Examination of Tumor—Block serial sections, cut from the entire 
specimen that was removed for biopsy, were stained with hematoxylin and eosin, 
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Mallory’s eosin and methylene blue, aniline blue, phosphotungstic acid and hema- 
toxylin, Perl’s prussian blue iron method and the silver impregnation method of 
Hasegawa.!3 

A rather compact, but apparently purposeless, arrangement of bundles of 
smooth muscle fibers made up the bulk of the various sections. The muscle 
bundles were separated by thin strands of dense collagen. A few fat cells were 
present here and there. A number of pacinian corpuscles and nerve trunks were 
embedded between the muscle fibers. These tactile corpuscles were well formed 
(fig. 2). 

Glands, occurring singly and in small groups, were distributed throughout the 
sections. All of these glandular structures were lined with both ciliated and non- 
ciliated epithelia, supported by a single layer of flat basement cells. The large 
spheroid or ovoid nucleus was generally located nearer the inner border of the 
cell. The lumina of the smaller glands appeared round or oval, and were lined by 
cuboidal cells. The larger glands were irregular in shape. The lining epithelium 
here varied from cuboidal to tall columnar and formed finger-like projections into 
the lumen. A closer study of the lining cells under high power showed that the 
free borders of the individual cells were not uniformly even. The free border of 
some of the cells extended farther out into the lumen, like little pseudopods. Most 
of the lining cells contained varying amounts of finely granular, yellowish pigment 
in their cytoplasm. This pigment did not give a positive prussian blue reaction 
for iron. However, that iron was present in some of these cells was evidenced 
by the presence of fine, blue, dustlike particles. These yellowish granules did not 
reduce an ammoniacal solution of silver after the method of Hasegawa; in other 
words, the pigment granules were not argentaffine. In sections stained with phos- 
photungstic acid and hematoxylin, none of these cells contained blepharoplasten 
along the free borders, so that the glandular structures were probably not of epen- 
dymal origin. Some of the structures suggested sweat glands or the glandular 
tissue of the breast or of the prostate (fig. 3). 


COM MENT 


In a previous paper,'* teratomas and teratoid tumors of the brain 
were discussed. Compared with the hundreds of other tumors of the 
brain and of the spinal cord reported, those developing from multipoten- 
tial or totipotential cells are rare. Many of the structures found in these 
complex tumors are often difficult to classify, owing to the frequently 
undifferentiated or abortive character of the derivatives of the three 
primitive germ layers. Frequently, too, the ectodermal and mesodermal 
elements tend to overgrow at the expense of the endodermal elements, 
which may either become retarded in their growth or disappear entirely. 
For this reason, it may be extremely difficult to judge whether a tumor 
under consideration is of multipotential origin (teratoid) or of toti- 
potential origin (teratomatous ). 

These teratoid tumors are obviously congenital. They are often 
associated with other congenital abnormalities or defects. One of the 
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cases of Kubie and Fulton * and the case here reported showed spina 
bifida occulta and a pilonidal cyst. Hansmann’s '® case was a veritable 
pot-pourri of congenital defects. There was an associated syringo- 
myelia in the cases of Gerlach,’’ André-Thomas and Quercy * and 
Bielschowsky and 

It may not be amiss to mention here the few recorded cases of 
extradural, intravertebral teratoid or teratomatous tumors. Virchow *° 
described an extradural, intravertebral tumor composed of fibrous con- 
nective tissue, fat and cartilage. In Brun’s *! case, an extradural growth 
surrounded the cord for a considerable distance in the form of a 
cylindric jacket. In their review of 330 collected cases of spinal tumors 
in which operation was performed, Frazier and Allen* mentioned an 
extradural, extramedullary tumor in the lumbosacral region in a man 
hetween 30 and 39 years of age. 

The table shows that three of the ten cases occurred in childhood. 

Since these complex tumors are benign and grow slowly over a 
period of many years, the acute symptoms of pressure on the spinal 
cord may not arise until in adult life. In the case here reported, it 
is to be noted that this young man gave a vague history of not being 
able to walk for a short time when a child, although previously he 
had been able to do so. The clinical aspects of spinal tumors have 


already been discussed exhaustively in the various excellent monographs 
referred to. 


As regards sex, the tumors occurred in five males and three females. 
Though this series of cases of tumors of the spinal cord is too small to 
be of any significance, it is interesting to note that similarly both 
the teratomatous and the teratoid tumors of the brain more frequently 
affected the male sex. 

Histologically, only the derivatives of the mesodermal elements 
were present in the cases of Gowers,?? Gerlach '* and Forbes.?* Frick *4 


15. Kubie, L. S., and Fulton, J. F.: Surg. Gynec. Obst. 47:297, 1928. 

16. Hansmann, G. H.: Surg. Gynec. Obst. 42:124, 1926. 

17. Gerlach, W.: Deutsche Ztschr. f. Nervenh, 5:271, 1894. 

18. André-Thomas and Quercy: Nouvelle icon. de la Salpétiére 25:364, 1912. 

19. Bielschowsky, M., and Unger, E.: J. f. Psychol. u. Neurol. 25:173, 1920. 

20. Virchow, R.: Die krankhaften Geschwiilste, Berlin, A. Hirschwald, 1863, 
vol. 1, p. 514. 

21. Bruns, L.: Riickenmarkstumoren, in Eulenberg, A.: Encyclopadische 
Jahrbiicher der gesammten Heilkunde, Fiinfter Jahrgang, Leipzig, Urban & 
Schwarzenberg, 1895, p. 533; Die Geschwiilste des Nervensystems, Eine klinische 
Studie, Berlin, S. Karger, 1897, p. 274. 

22. Gowers, W. R.: Tr. Path. Soc. London 27:19, 1876. 

23. Forbes, J. G.: St. Barth. Hosp. Rep. 41:221, 1905. 

24. Frick, K.: Frankfurt. Ztschr. f. Path. 7:127, 1911. 
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HOSOI—TERATOID TUMORS OF SPINAL CORD 883 
described a teratoid tumor containing bone with myeloid reaction in the 
marrow spaces. It is difficult to say just what is the nature of the 
cysts or glands lined by ciliated and nonciliated, tall columnar cells. 
In two of the reported cases there were an associated glioma and an 
endothelioma or alveolar sarcoma. Endodermal elements were uni- 
formly lacking, so that all of the collected complex tumors of the 
spinal cord are bidermal. Intradural tridermal tumors or genuine 
teratomas are perhaps yet to be described. 


SUMMARY 


Complex tumors of the spinal cord are of extreme rarity. Nine 
cases are recorded among the hundreds of reported tumors of the 
spinal cord. An additional case of teratoid tumor of the lumbar spinal 
cord in a young man, who had spina bifida occulta and a_pilonidal 
cyst, is here reported. Owing to early spinal decompression, he regained 
the use of both of his lower extremities. Only a slight incontinence 
of urine was left. 
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RUPTURED ANEURYSM OF THE CYSTIC ARTERY OF 
THE GALLBLADDER AS A RESULT OF 
TOXIC ARTERITIS 


REPORT OF A CASE * 


SOL ROY ROSENTHAL, M.D. 
CHICAGO 


Judged from the literature, aneurysm of the cystic artery is rare. 
Four cases have thus far been reported. Its interest, however, lies, not 
in its rarity, but rather in the mechanism of its formation. 

In 1883, Chiari? reported a case of multiple (two) aneurysms of 
the cystic artery associated with ulcerative cholecystitis and cholelithiasis. 
One of the aneurysms had ruptured as a result of the irritation of a 
passing stone. On microscopic examination, he found that the media 
and the adventitia of the vessel had been eroded by an ulcer, and that the 
intima had herniated through to form a true aneurysm. 

In 1917, Klotz * described a case of multiple aneurysms of the cystic 
and hepatic arteries. The underlying cause was a generalized peri- 
arteritis nodosa. Microscopically, he found a perivascular accumulation 
of lymphocytes and leukocytes, with an accompanying hyaline degenera- 
tion of the media. The intima and the outer coats were secondarily 
involved by the inflammatory process. The same author described a 
second case similar to the first, except that the aneurysmal involvement 
was limited to the hepatic artery. 

In 1920, Hogler * reported a case of aneurysm of the cystic artery in 
which rupture had occurred into the cystic duct. Microscopically, 
atherosclerotic changes were present in the vessel. The aorta and the 
celiac artery were similarly involved. 

Walter's ¢ case of periarteritis nodosa, described in 1921, was similar 
to that of Klotz. 

Aneurysms of the hepatic artery are more common. In 1923, 
Friedenwald and Tannenbaum’ gathered 65 cases (including one 


* Submitted for publication, Oct. 14, 1930. 

*From the Department of Pathology of Cook Courty Hospital, Richard H. 
Jaffé, Director. 

1. Chiari, H.: Berstung eines Aneurysmas der Arteria cystica in die Gallen- 
blase mit tédlicher Blutung, Prag. med. Wcehnschr. 8:33, 1883. 

2. Klotz, O.: Periarteritis Nodosa, J. M. Research 37:1, 1917. 

3. Hogler, F.: Beitrag zur Klinik des Leber und Milzarterien Aneurysmas, 
Wien. Arch. f. inn. Med. 1:509, 1920. 

4. Walter, H.: Periarteriitis nodosa, Frankfurt. Ztschr. f. Path. 25:306, 1921. 

5. Friedenwald, J., and Tannenbaum, K. H.: Aneurysm of the Hepatic Artery, 
Am. J. M. Sc. 165:12, 1923. 
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case of their own) of aneurysms of the hepatic artery and its branches. 
In 50 instances, the causative factors were known and were, with the 
number of cases, as follows: general infections, 7; typhoid fever, 2; 
pneumonia, 5; empyema, 1; osteomyelitis, 3; arteriosclerosis, 12; 
cholelithiasis, 5; syphilis, 7, and trauma, 8. They did not mention peri- 
arteritis nodosa as a factor, as in the cases of Klotz and Walter. 

Additional cases of aneurysm of the hepatic artery have been 
reported by Thompson ° (erosion of the vessel by a tuberculous gland), 
Muller* and Aschner® (atherosclerosis) and Stokes® (suspected 
mycotic aneurysm in a case of malignant endocarditis; see also 
Eichelter and Knoflach 

The case reported in this paper is that of an aneurysm of the cystic 
artery, found in association with an ulcerative cholecystitis and choleli- 
thiasis. Because the entire cystic artery was the seat of an inflammatory 
and toxic process, various stages in the development of the aneurysm 
could be studied. Its pathogenesis differed from that of any of the 
aforementioned cases. 

For this study, serial sections were made of the cystic artery. 
Hemalum and eosin, van Gieson and elastica stains were made on alter- 
nate sections. 


REPORT OF CASE 


History—A white man, aged 58, a machinist, was a habitual drunkard, and 
had entered the hospital on several occasions after an alcoholic debauch. His 
history was therefore unreliable. In April 1928, he entered the hospital with 
impending delirium tremens. On physical examination he was found to be icteric. 
The heart and lungs were essentially normal. The abdomen was protuberant, and 
the skin contained many striae albicantes. The liver was 8 cm. below the right 
costal margin and had a sharp edge. The spleen was also palpable and extended 
to the crest of the ileum. The rectal examination revealed hemorrhoidal tags. 
There was a slight edema of the lower extremities. The diagnosis made at the 
time was that of alcoholic cirrhosis. He remained in the hospital for six days, 
his jaundice clearing rapidly, and at no time did he complain of abdominal pain. 

In October, 1929 (one and one-half years later), he returned to the hospital 
complaining of a tired feeling and of weakness and cramps in his muscles and 
legs. He also complained of “spells” characterized by marked weakness and 
throbbing temporal headache associated with tinnitus and a tendency to see double. 
On being questioned, he denied having any abdominal distress. 


6. Thompson, W. P.: Tuberculous Aneurysm of the Hepatic Artery, Bull. 
Johns Hopkins Hosp. 42:113, 1928. 

7. Muller, H. R.: Aneurysm of the Hepatic and Gastroduodenal Arteries 
with Rupture into the Duodenum, Proc. New York Path. Soc. 20:46, 1920. 

8. Aschner, P. W.: Aneurysm of the Hepatic Artery, Internat. Clin. 2:334, 
1923. 

9. Stokes, E. H.: Aneurysm of Hepatic Artery Associated with Acute Endo- 
carditis, M. J. Australia 2:346, 1926. 

10. Eichelter, G., and Knoflach, J. G.: Rupturiertes mykotisches Aneurysma 
der Arteria gastroepiploica dextra, Deutsches Arch. f. Chir. 198:416, 1926. 
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He had had, in the past, influenza, erysipelas and gonorrhea. He said that he 
had never had a chancre. 

Physical Examination—On physical examination, he was slightly icteric, but 
not acutely ill. His temperature was normal; the pulse rate was 78, and the 
respiratory rate, 24 per minute. The blood pressure was 140 systolic and 80 
diastolic. The heart and lungs were essentially normal. The liver was 7 cm. 
below the right, and the spleen, 6 cm. below the left, costal margin. There was 
no tenderness over the abdomen. The extremities were slightly edematous. 

The urine was positive for bile, but was otherwise normal. The stools were 
light gray and contained no bile. 

The results of examination of the blood were: hemoglobin, 75 per cent; 
red blood corpuscles 3,920,000; white blood corpuscles, 4,850 per cubic millimeter, 
with &4 per cent polymorphonuclear leukocytes, 12 per cent lymphocytes and 4 
per cent eosinophils. The Kahn reaction was negative, and chemical examination 
of the blood showed that it was normal. 

In view of the anemia and the enlarged liver and spleen, the diagnosis was: 
Banti’s disease with cirrhosis of the liver. 


Course.—The patient was fairly comfortable until twenty-five days after his 
admission to the hospital. Then chills and fever suddenly developed (temperature 
of 103.4 F., taken rectally), and the patient complained of cramplike pains in the 
abdomen. These symptoms lasted for only a few hours, but the temperature 
remained slightly elevated for four days, varying from 99 to 100 F. 

The stools at the time of the attack and until the time of death were tarry. 

After remaining free from fever for six days, the patient again suffered a chill 
and complained of severe abdominal pain, which was relieved only by a hypo- 
dermic injection of morphine sulphate. Five hours later, the pain returned; this 
time he vomited a large amount of dark, liquid blood and undigested food. His 
pulse became rapid (120 per minute) and weak; his respirations were labored 
(36 per minute), and his temperature was subnormal (96.4 F., taken rectally). 
Eight hours later, he became stuporous. Death occurred twelve hours after the 
onset of the acute symptoms. 


Diagnosis ——The final diagnosis was: Banti’s disease with cirrhosis of the liver, 
acute cholecystitis and cholelithiasis and rupture of an esophageal varix. 

Postmortem Examination (Dr. R. H. Jaffé).—The body weighed 175 pounds 
(79.4 Kg.) and measured 170 cm. in length. 

Externally, the skin was of a dirty yellow color; the sclerae were yellow. The 
mucous membranes were pale. The abdomen was below the level of the chest, 
but there were striae on the abdomen. The ankles were edematous. 

The midline fat of the abdomen was 2 cm, thick. There was about 300 cc. 
of a dark red fluid in the abdominal cavity. The edge of the liver was at the 
xiphoid process and at the eighth rib in the right midclavicular line. The trans- 
verse colon was firmly adherent to the inferior aspect of the liver. The intestinal 
loops were moderately distended and covered by thin, blood-tinged fluid. The 
spleen extended 10 cm. below the left costal arch in the midaxillary line. 

The heart weighed 465 Gm. The epicardium was studded with red areas 
ranging in size from that of a pinpoint to that of a pinhead. The myocardium 
varied in color from yellowish gray to brown and was very friable. 

The gallbladder was distended, measuring 9 by 4.5 by 4 cm. The wall was 
thickened to a breadth of 6 mm., and was firm and grayish white, and embedded 
in the liver substance. The cavity was filled by soft, semiliquid, purplish-red 
masses and many dark-brown concretions, which were from 3 to 5 mm. in diame- 
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ter. The internal lining of the gallbladder was yellowish white, with irregular 
defects from 5 to 15 mm. in diameter. These defects had shaggy, overhanging 
edges and a dark-purplish-gray floor. In the middle of the upper wall was a 
pea-sized sac that bulged into the cavity and contained an irregular rent, 6 by a 
5 mm. The sac communicated with a medium-sized artery. In the upper and 
posterior portion of the wall of the gallbladder was a deep ulcerated area, which 
surrounded an opening 2 mm. in diameter, that led into the abdominal cavity. 
The abdominal opening was posterior to the transverse colon. The extrahepatic 
bile ducts were patent and contained several mulberry-shaped concretions, from 


Mneurism of 


Fig. 1—Chronic ulcerative cholecystitis, with rupture of an ulcer into the 
abdominal cavity as designated by the arrow. The wall of the gallbladder is 
markedly thickened and is embedded in the liver. The duodenum and ascending 
colon are adherent to the wall of the gallbladder by dense fibrous tissue. The 
ruptured aneurysm is seen within the gallbladder (about one-third natural size). 


3 to 5 mm. in diameter, which were most numerous in the common duct, 2 cm. 
above the papilla of Vater. 

The liver measured 32 cm. transversely, 20 cm. vertically and 10 cm. antero- 
posteriorly. The surface of the liver was studded with granulations, from 1 to 2 
mm. in diameter, which were light yellowish gray and separated by grayish-white 
lines. The liver was firm in consistency. The cut surface presented granulations 
like those described. 
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The esophageal and the superior hemorrhoidal veins were distended and 
tortuous. 

The spleen weighed 2,045 Gm. The surface was smooth and purplish gray, 
with whitish septal lines. The consistency was soft. The cut surface was 
purplish red and moderately moist with distinct whitish, slightly elevated follicles, 
from 1 to 3 mm. in diameter. 

The remaining organs presented no significant changes. 


Anatomic Diagnosis —The anatomic diagnosis was: ruptured aneurysm of the 
cystic artery, with intracystic hemorrhage; chronic ulcerative cholecystitis, with 
perforation into the abdominal cavity; intra-abdominal hemorrhage; cholelithiasis 
and multiple stones in the extrahepatic bile ducts; atrophic cirrhosis of the liver; 
enormous subacute and chronic tumor of the spleen; dilation of the esophageal 
and upper hemorrhoidal veins ; eccentric hypertrophy of the heart and fatty degen- 
eration of the myocardium; severe cloudy swelling of the kidneys; tarry intestinal 
content, and chronic icterus. 


Microscopic Examination.—In the liver, small islands of cells were separated 
by much fibrous tissue, which was loosely infiltrated by lymphocytes and contained 
cords of atrophic liver cells and proliferated bile ducts. The liver cells of the 
islands contained granules of lipoid and of greenish-brown pigment. In the con- 
nective tissue septums there were many cells filled with fat and iron pigment. 

In the spleen, the reticulum was thickened, and the sinuses, which were wide 
and filled with blood, stood out distinctly. The pulp contained lymphoid cells, 
plasma cells and a moderate number of granulocytes. The follicles were small 
and had no germinal centers; their reticulum was not thickened. 

In the gallbladder, the epithelium lining the mucosa was entirely absent. The 
mucosa was markedly thickened by dense accumulations of plasma cells, lympho- 
cytes, leukocytes and fibroblasts. Newly formed connective tissue and capillaries 
were abundant. In places, ulcers were noted that at times extended to the mus- 
cularis. At one point near the aneurysmal sac, such an ulcerated area extended 
through the muscularis, to meet a similarly ulcerated area in the serosa, forming 
a complete rent in the wall of the gallbladder, which was filled with blood. The 
muscularis was hypertrophic, except in the vicinity of the aneurysm; there the 
muscle fibers were atrophic, and disappeared entirely at the site of the tear. 
Extensive hemorrhages, as well as inflammatory cells, were scattered throughout 
the muscularis and mucosa. 

In the main branch of the cystic artery, 2 cm. proximal to the aneurysm, the 
adventitia was markedly thickened by fibrous tissue. The media was wider than 
normal as a result of hypertrophy of the muscle fibers and an increase in elastic 
fibrils. The internal elastic membrane was split. The intima was thickened by 
an increase of elastic fibrils and connective tissue. The endothelium lining the 
intima was intact. 

From a point 1 cm. proximal to the site of the aneurysm, the artery divided 
into several branches. These were all affected by one or two processes, degenera- 
tive or degenerative and inflammatory. 

One of the branches of the vessel was bordered on one side by an accumulation 
of lymphocytes, leukocytes, plasma cells and histiocytes. The connective tissue 
in this area was loosened. At this point, the adventitia was markedly thickened 
by a dense meshwork of fine elastic and connective tissue fibrils. The correspond- 
ing media was rarefied and thin, and the nuclei of the muscle fibers were pyknotic 
or absent. The remaining media was hypertrophied and edematous. The internal 
elastic membrane was split and presented an increase of elastic fibrils on the 
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intimal side, so that this portion of the intima was thickened. There were no 
inflammatory cells in the wall proper. 

Continuing distally, the adventitia and media of this branch of the artery were 
invaded by leukocytes and lymphocytes. The media had a break in_ its 
continuity which included the intima. At the site of the tear a thrombus of 
fibrin and platelets had formed. Serial sections revealed that the vessel was near 


Fig. 2—A branch of the cystic artery, showing hypertrophy of its wall and 
marked focal perivascular increase of elastic fibrils and fibrous tissue. Elastica 
stain; 80. 


the inner surface of the gallbladder. There, the adventitia and media were absent, 
and only the thickened intima remained. However, farther along, this, too, was 
involved and partly destroyed by the inflammatory process. No outpouching of 
the intima was evident. The veins and several arteries in the vicinity were 
occluded by organized thrombi. 

The remaining branches of the cystic artery were all the seat of a process 
different from that described in the foregoing paragraphs. All of these vessels 
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showed hypertrophy of the media, proliferation of the intima and an increase of 
fibrous and elastic tissue of the adventitia. This was considered the result of their 
being embedded in chronically inflamed tissue. In addition to these changes, how- 
ever, a more recent process was noted, with a definite sequence of events, since 
many of the vessels were involved in different stages of the disease. A composite of 
all the changes answers to the following description, according to progression: 
The media was edematous and at one point became rarefied as a result of a 
decrease of muscle fibers and a “stretching” of elastic fibrils. In other places, the 
media had ruptured, and when the rupture included the intima a thrombus of 


Fig. 3—A branch of the cystic artery, showing edema and focal rarefaction 
of media. Note the dense fibrous tissue at the corresponding point in the adven- 
titia. Hemalum and eosin; reduced from x 80. 


platelets and leukocytes formed. When the adventitia was also broken, the throm- 
bus, as well as parts of the internal elastic membrane and intima, was found 
extruded into the perivascular tissue. At times the thrombus became organized, 
and a spurious aneurysm formed; at other times, small vessels, as they left their 
site of origin, showed disintegration. Inflammatory cells were absent in the wall 
or in close proximity about the vessel. 

The artery that led to the aneurysm was the seat of a similar process. Here, 
too, an inflammatory process was lacking. 
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In the aneurysm, proximally, the intima was markedly thickened, owing to an 
increase of elastic fibrils and connective tissue and the presence of large branched 
cells. The lumen was almost occluded as a result of this proliferation. The 
aneurysmal sac, which was ruptured, was composed of the following layers given 
in order from the outside inward—a layer of granulation tissue with newly formed 
capillaries that extended for one-half the distance about the sac and was similar 
to the granulation. tissue of the mucosa of the gallbladder; a thin layer of young 
connective tissue with fibroblasts, which stained pale reddish pink by van Gieson’s 
method, and which took its origin from the intima; finally, a thick inner coat of 


Fig. 4.—An artery showing rupture of its entire wall, with the formation of 
an organized thrombus at the site of rupture. Note the segmentation of the 
internal elastic membrane. Elastica stain; reduced from X 80. 


laminated layers of fibrin, leukocytes and red cells. The organization became less 
pronounced as the lumen was approached. The sac was ruptured at the point of 
its attachment to the wall of the blood vessel. 

Several branches of the artery, the site of the origin of which was opposite the 
aneurysmal sac, showed necrosis, rupture of their walls and formation of thrombi, 
all as in the process described. 

In the cystic artery distal to the aneurysm, both inflammatory and degenerative 
changes were noted, as described for the portion proximal to the aneurysm. 
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PATHOGENESIS 


The condition responsible for the changes in the cystic artery and 
the formation of the aneurysm was undoubtedly the inflammatory 
process in the wall of the gallbladder. This was both acute and chronic. 
As a result of the chronic process, the blood vessels lying in the wall of 
the gallbladder showed marked hyperplastic changes in all their coats. 
Of special interest was the adventitia, which presented an increase not 


Fig. 5.—Ruptured aneurysm of a branch of the cystic artery. Hematoxylin 
and eosin; reduced from & 25. 


only of fibrous tissue, but also of elastic fibrils. The acute inflammatory 
process acted directly on the walls of the blood vessels, eroding or 
obliterating them. 

Many of the vessels, however, were the seat of changes not to be 
accounted for by the inflammatory lesions. These arteries were 
embedded in fibrous and elastic tissue and were not infiltrated by inflam- 
matory cells. The changes were degenerative, perhaps as a result of 
the toxic action of the infected bile. The reaction to this toxic substance 
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was an edema of the muscularis, which was followed by a rarefaction at 
one point and finally a rupture. 

When this tear extended to the intima, a thrombus formed at this 
site. If the adventitia was also involved, the pressure of the blood 
forced the thrombus, as well as portions of the intima and internal 
elastic membrane, into the perivascular tissue. 

If the artery was of medium caliber and the process a gradual one, 
the thrombus at the site of rupture became organized and formed the 
wall of a spurious aneurysm. 

The latter was the mechanism of the formation of the large 
aneurysm. It was, however, of some duration, for the aneurysm com- 
municated with the lumen of the vessel and can thus be classified as a 
true aneurysm (Kaufmann,'' Menetrier '*). 

Because the rupture of the aneurysm occurred at its attachment to 
the arterial wall, it is deducted that the blood pressure within was respon- 
sible, rather than a passing stone, as in such a case the most exposed 
part would have been the site of rupture. 


DIFFERENTIATION  PERIARTERITIS NODOSA 


The resemblance of some of the lesions of the vessels described to 
periarteritis nodosa warrants a differential diagnosis. 

Grossly, the gallbladder in periarteritis nodosa is fairly typical. The 
mucosa is edematous, discolored a dark brown and at times may be 
studded with hemorrhagic infarcts. On palpation along the cystic artery 
spindle-shaped nodules are felt, like a string of pearls (Klotz,? Walter,* 
Gruber,'* Wesemann,'* Singer **). Rarely, is the gallbladder the seat 
of a pyemic process (Walter, Gruber). 

In the case reported, none of these characteristics was found, but 
instead an acute exacerbation of a chronic cholecystitis and chole- 
lithiasis. 

Microscopically, the end-stages of both conditions are similar in that 
there is occlusion of the vessels by thrombi with organization and forma- 
tion of aneurysm. The earlier stages, however, differ appreciably. The 
process, in both instances begins in the media. In periarteritis nodosa, 
there are edema, fibrinous exudate, hyalinization and necrosis of the 
media. A moderate to extensive infiltration by leukocytes (especially 


11. Kaufmann, E.: Aneurysms, Philadelphia, P. Blakiston’s Son & Company, 
1929, vol. 1, p. 132. 

12. Menetrier, M.: Des Aneurysms, Arch. de méd. exper. 2:97, 1890. 

13. Gruber, G. B.: Zur pathologische Anatomie der Periarteritis nodosa, Vir- 
chows Arch. f. path. Anat. 245:123, 1923. 

14. Wesemann: Ein Fall von Arteritis nodosa, Inaug. Diss., Koln, 1921. 

15. Singer, H. A.: Periarteritis Nodosa, Arch. Int. Med. 39:865, 1927. 
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eosinophils ) lymphocytes and plasma cells follows (Gruber,’* Arkin '*). 
Later, the process extends to involve the adventitia and intima. 
Thrombi and formation of aneurysms are common. 


In the case reported, the media was edematous and underwent 
degenerative and atrophic changes rather than necrotic and inflammatory 
ones. There was no cellular exudate in the wall of the vessel. (This 
refers to the vessel in which the aneurysm formed). 


Finally, in periarteritis nodosa, the vessels of more than one organ 
are involved (Kussmaul and Maier,’ Gruber,'* Klotz,? Walter,‘ 
Lemke,’* Wesemann,'* Singer *’), although localized cases have been 
described (Keegan 


In the reported case, only the cystic artery was involved. 


COM MENT 


In aneurysms of the hepatic artery and its branches, rupture and 
exsanguination is a common cause of death (Schmidt *°). In about 70 
per cent of the cases reported in the literature the patient died in this 
manner. Rupture into the peritoneal cavity is most common. In the 
two cases of ruptured aneurysm of the cystic artery, rupture was into 
the gallbladder or into its duct. 

In the case reported in this paper, the aneurysm ruptured into the 
gallbladder and produced enough intracystic pressure to rupture an 
ulcer of the wall of the gallbladder. Thus an intraperitoneal hemor- 
rhage resulted. 

The association of aneurysm of the cystic artery with atrophic 
cirrhosis of the liver has not been heretofore reported. Three cases of 
the latter have occurred, however, with aneurysms of the hepatic artery 
(Ledieu,*! Sacquépée,?* Waltzold **). The etiology given for two of 
these cases involved syphilitic endarteritis. In the third case the etiology 
was not given. 


16. Arkin, A.: Periarteritis Nodosa, Am. J. Path. 6:401, 1930. 

17. Kussmaul, A., and Maier, R.: Ueber eine bisher nicht beschriebene eigen- 
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It is possible that the same inflammatory processes, specific or non- 
specific, are responsible for the formation of the aneurysm, as well as 
for the cirrhosis of the liver. 


CONCLUSIONS 


A case of aneurysm of a branch of the cystic artery is reported, which 
had ruptured into the gallbladder and, in turn, into the abdominal cavity, 
as a result of ulcerative cholecystitis and cholelithiasis. 

A toxic, degenerative process of the cystic artery is described as the 
pathogenesis of the aneurysm. This process consists of an edema of the 
media, followed by rarefaction and rupture at one point. When 
the tear extends to the intima, a thrombus forms, which, if the process is 
slow, becomes organized and forms the wall of an aneurysm. When 
circulation is established through the aneurysm, the possibility of rupture 
is great. 
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THE HISTOLOGY OF EXPERIMENTAL TUBERCU- 
LOSIS IN DIFFERENT SPECIES 


A COMPARATIVE STUDY * 


WILLIAM H. FELDMAN, D.V.M., M.Sc. 
ROCHESTER, MINN. 


By the intracerebral method of inoculation described in a previous 
paper,’ it is possible to obtain well defined lesions of tuberculosis in the 
tissues of many animals that are highly resistant to the infection by 
the ordinary means of exposure. For example, it is practically impos- 
sible to induce demonstrable lesions of the disease in chickens by the 
intravenous or subcutaneous injection of the human or bovine forms 
of the organism, yet when these forms are injected into the substance 
of the brain pronounced lesions result in this organ. The guinea-pig, 
which is very susceptible to infection with the tubercle bacillus of either 
human or bovine origin by the usual methods of exposure, is extremely 
resistant to the avian form of the organism. When the guinea-pig 
is inoculated intracerebrally with organisms of avian origin, definite 
lesions of tuberculosis are established. Again, the dog, although sus- 
ceptible to infection with the human and bovine varieties of the tubercle 
bacillus, is extremely resistant to organisms of avian source when 
exposed by intrabronchial, intravenous, subcutaneous or intraperitoneal 
injections, or by feeding.* However, when the bacteria are introduced 
into the brain through a cranial perforation, definite and extensive 
tuberculous lesions develop. 

As a consequence of the experiments described ' and of others, | 
have been able to obtain lesions induced by the three forms of M yco- 
bacterium tuberculosis in certain species in which this has heretofore 
not been possible. The tissues obtained from the respective species 
have been utilized in a comparative study of the histologic changes to 
determine whether the character of the host’s reaction to the bacillus 
of tuberculosis is dependent on the form of the organism present 
(whether human, bovine or avian) or whether the character which 
the lesions assume is dependent on the species harboring the infection. 
In other words, does the anatomic nature of tuberculosis in a given 


* Submitted for publication, Jan. 6, 1931. 

*From the Division of Experimental Surgery and Pathology, the Mayo 
Foundation. 

1. Feldman, W. H.: Am. Rev. Tuberc. 21:400, 1930. 

2. Feldman, W. H.: J. Am. Vet. M. A. 76:399, 1930. 
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animal differ with the type of organism responsible for the lesions or 
are the tuberculous lesions in a given animal similar regardless of the 
source of the organism? 


METHODS 


All cultures of Mycobacterium tuberculosis used for the production of lesions 
in this study were original strains isolated from human, bovine and avian tissues. 
The type of the respective strains was challenged by the inoculation of guinea- 
pigs, rabbits and chickens before the cultures were accepted as suitable for the 
experiment. In determining the true type of a given organism by inoculation of 
an animal the following tests of pathogenicity were carried out: (1) Guinea-pigs 
were inoculated subcutaneously or intraperitoneally and (2) chickens and rab- 
bits were inoculated intravenously. Animals living at the expiration of ninety days 
were killed for necropsy. All chickens used were previously tested by tuberculin. 
The degree of susceptibility, as determined by the presence of demonstrable lesions 
of tuberculosis, is shown in the tabulation. 

When the disease was induced by the intracerebral route of inoculation, the 
method of exposure was the same for all animals. With the animal under 
ether anesthesia the injection was effected through a small cranial perforation, 


Results of Tests for Pathogenicity of the Three Types of the Tubercle Bacilius 
Employed in the Experiments 


Degree of Infection in Animal Inoculated 


Type of Organism Guinea-Pig Rabbit Chicken 


0 


care being taken to minimize the possibility of extraneous contamination. The 
dosage used varied with the size of the animal, being from 0.1 to 1 cc. of a saline 
suspension prepared from cultures growing on egg or potato medium. In order 
to provoke possible lesions most of the suspensions were purposely made rather 
dense, and an attempt was not made to estimate the number of bacteria present 
in each cubic centimeter. 

Material was selected as soon after death as possible and fixed in 10 per cent 
neutral formaldehyde solution. After fixation the tissues were embedded in 
paraffin, and sections were prepared. From each block two series of sections were 
obtained. One series was stained with hematoxylin and eosin, and the other was 
treated with carbolfuchsin-hematoxylin by a method previously described.* 
Although a large number of different species of animals were used in a series of 
experiments pertaining to the pathogenicity of the various bacillary ferms of 
Mycobacterium tuberculosis, the observations recorded here were confined to the 
chicken, the guinea-pig, the rabbit and the dog. 


ANATOMY 


PATHOLOGIC 
Chicken.—Material was obtained from chickens that had died or 


had been -killed subsequent to an injection of one of the three types 
of the tubercle bacillus. With the avian strain a fatal tuberculous infec- 


3. Magath, T. B., and Feldman, W. H.: Am. Rev. Tuberc. 22:514, 1930. 
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tion was obtained by either the intravenous or the intracerebral method 
of inoculation, but death resulted much earlier by the latter method 
than by the former. The duration of the disease varied from 3 to 10 
weeks, dependent on the method of inoculation used. Since it was 
impossible to incite demonstrable lesions in the chicken by either the 
human or the bovine form of the organism by the intravenous or by 
the subcutaneous method of exposure, the only lesions obtained from 
the common fowl which were due to either of these strains were those 


Fig. 1.—Lesions of tuberculosis in the cerebrum of a chicken. Death occurred 
twenty-eight days after the intracerebral introduction of the avian organism. The 
multiple follicular arrangement usually assumed by the monocytic cells in the 
tissues of the chicken following an injection with the organism of tuberculosis 
is shown; 200. 


that resulted from the intracerebral method of injection. Of the two 
birds inoculated in this manner with the organism of human source, 
one died after a period of 56 days, and the other was killed for necropsy 
136 days subsequent to the inoculation. The two that were inoculated 
with the bacteria of bovine origin were killed for necropsy after 119 
days. 
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In the chickens inoculated intracerebrally with the avian form of 
the organism lesions were found to be distributed throughout the brain, 
liver and spleen in such a manner as to indicate a generalized infection. 
With the human and bovine strains, however, demonstrable lesions 
were confined to the brain. 

A study of the histologic reactions induced in the respective chickens 
by the three different strains of organisms revealed a remarkable simi- 
larity which was strikingly consistent throughout the course of the 


Fig. 2—The cellular reaction in the cerebrum of a chicken induced by the 
intracerebral injection of the human tubercle bacillus. The chicken was killed 
136 days subsequent to the injection of the infective material. The monocytic cells 
are arranged in circumbscribed spherical masses significantly like those in figures 
1 and 3. 


disease. Regardless of the source of the etiologic agent, the initial 
cellular response was the same. It consisted of multiple, discrete, 
spherical collections of monocytic cells which exhibited a_ persistent 
tendency to retain their focal character, even though the amount of 
infection present stimulated the formation of large numbers of them 
in masslike formation (figs. 1, 2 and 3). The lesions were also charac- 
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terized, particularly in the early stages, by an attempt at encapsulation. 
The monocytic cell constituting the unit of the respective lesions was 
of a rather large size and exhibited a marked tendency to assume an 
epithelioid character. 

Necrosis seemed to occur at about the same time regardless of the 
type of the etiologic organism. It was usually of a coagulative or 
hyaline character and revealed a tendency gradually to become caseous. 
Necrosis began in the central portions of the respective lesions and 


Fig. 3.—Multiple tuberculous lesions in the cerebrum of a chicken that was 
killed 119 days subsequent to the intracerebral injection of the bovine organism. 
The central lesion had become necrotic; * 130. 


progressed peripherally. Calcification, although not prominent in any 
of the material studied, occasionally appeared. In those lesions in 
which necrosis was evident the monocytic cells in contact with the 
necrobiotic elements were arranged in palisade formation with the long 
axis of the cells toward the center of the lesions. The nuclei of these 
cells were situated in the extreme peripheral portion of the cytoplasm, 
and the opposite ends of the respective cytoplasmatic processes merged 


FELDMAN—EXPERIMENTAL TUBERCULOSIS 901 


imperceptibly with the necrotic cellular detritus. Giant cells of the 
Langhans type were present in some of the older lesions. 

Many of the lesions which had been provoked by the human and 
bovine forms of the tubercle bacillus revealed peripheral lymphocytic 
response (figs. 2 and 3). This varied in amount from a few cells 
to a large accumulation, even within the limits of a given section. 
Variable numbers of acid-fast bacilli were demonstrated within the 
lesions of all tissues studied. They were most numerous in the earlier 
lesions and apparently were reduced in number as the duration of the 
disease was prolonged. 

Comment: Tuberculous infection in the tissues of the chicken 
when induced by any of the three forms of the tubercle bacillus is 
characterized by the appearance of definitely focal, circumscribed col- 
lections of monocytic or epithelioid cells of a rather large, clear type. 
The lesions, which are often multiple, may become confluent, but even 
though a conglomerate tubercle results, the identity of the separate 
follicle-like masses of epithelicid cells is usually maintained and is 
discernible. 

Guinea-Pig.—It was not possible to provoke demonstrable tuber- 
culosis in the guinea-pig with the organism of avian origin by either the 
subcutaneous or the intraperitoneal route of inoculation. Lesions, how- 
ever, were obtained when the bacteria were deposited within the 
substance of the brain. By the intracerebral method of exposure a 
tuberculous infection was established which proved fatal in from 
eighteen to fifty-seven days, with discernible signs of the disease in the 
brain, liver and spleen and occasionally involvement of the lung. With 
the human and bovine forms of the bacillus lesions were readily pro- 
duced by injecting the organisms either subcutaneously or intraperi- 
toneally, death occurring as early as twenty-three days afterward. 
Animals living at the expiration of eight weeks were killed for necropsy. 
By the procedure described it was possible to secure with each of the 
three forms of the bacillus definitely recognizable lesions of comparable 
duration for the purpose of a comparative study. 

The changes established by the respective bacterial strains were 
practically the same throughout the various animals used in this phase 
of the study. They differed materially, however, from those induced 
in the chicken. Instead of the monocytic cells exhibiting a discrete 
focal arrangement as in the common fowl, they assumed an entirely 
different deposition in the guinea-pig. They appeared in the earlier 
stages in such organs as the liver and the brain as compact, diffuse 
accumulations with very irregular outlines (figs. 4, 5 and 6). In the 
spleen the lesions in every instance had their inception in the malpighian 
body, where they expanded peripherally without demonstrable evidence 
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of encapsulation. The appearance of giant cells of the Langhans type 
was so inconsistent in the guinea-pig material studied as to make it 
difficult to interpret the role of this cell in the tuberculous reaction. 
It appeared in some of the lesions of animals that died as early as 
twenty days after inoculation, although in others in which the lesions 
were of comparable duration it was not seen. Again it was occasionally 
present in lesions of from six to eight weeks’ duration. A remarkable 
exhibition of these cells appeared in the liver, spleen and renal lymph 


Fig. 4.—Cellular reaction ( 150) in the brain of a guinea-pig that died 
twenty days subsequent to an intracerebral injection of the avian organism. The 
monocytic cells are disposed in a diffuse manner. This figure may be contrasted 
with figure 1. 


node of a guinea-pig that died fifty-seven days after intracerebral 
injection of organisms of avian origin. The interior of each cell unit 
was filled to capacity with acid-fast bacilli. 

As the lesions expanded the central portions of many eventually 
became necrotic. The necrosis was usually of a caseous nature, although 
that of coagulative type was occasionally seen. Not infrequently both 
tvpes were discernible within a single microscopic field. Calcification 
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was not observed in any of the lesions examined. Acid-fast organisms 
were demonstrated within the lesions of all tissues studied. 
Comment.—In the guinea-pig the three types of tubercle bacillus 
produced lesions which were practically identical in their morphologic 
aspects. The lesions were characterized in their earlier stages by closely 
arranged, diffuse masses of monocytic cells, disposed in an irregular, 
nonconventional manner, and in this regard they differed materially 
from the lesions produced by the same organisms in the chicken. Fibrosis 
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Fig. 5—Tuberculous lesion ( 150) in the brain of a guinea-pig that died 
twenty-three days after an intracerebral inoculation of the human organism. There 
is no tendency toward tubercle formation such as occurred in the brain of the 
chicken, shown in figure 2. 


or attempted encapsulation was not observed. Necrosis without calcifi- 
cation finally changed the character of many of the separate cellular 
accumulations, although the peculiar palisade arrangement of the cells 
adjacent to the necrotic tissue, which was so evident in the lesions of 
the chicken, was not seen in the lesions of the guinea-pig. 


Rabbit—A tuberculous infection was established in rabbits by the 
intravenous injection of bacteria representing each of the three different 
forms of tubercle bacillus. The disease was also produced by the 
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introduction of each of the three bacillary forms into the substance 
of the cerebrum, and in one instance it was produced by subcutaneous 
inoculation of the bovine form of the organism. The duration of the 
lesions in the respective rabbits varied from 11 to 250 days. The earlier 
lesions were obtained following intracerebral inoculation, whereas the 
animals in which lesions were obtained after 250 days were those 
inoculated intravenously with organisms of human origin and finally 
killed for necropsy. 


~ 


Fig. 6.—Lesion of tuberculosis ( 150) in the brain of a guinea-pig that 
died twenty days following the intracerebral injection of the bovine organism. The 
histologic appearance of the cellular reaction is not essentially different from that 
observed in figures 4 and 5. 


Comparison of the individual lesions of comparable duration in the 
various rabbits showed that there were no essential differences in 
the character of the histologic reaction to the three forms of the infecting 
agent (figs. 7, 8 and 9). There were, of course, notable differences 
in the degree or in the extent of the infection due to variations in the 
inherent susceptibility of the rabbit to the three bacillary forms of 
the organism. The rabbit is exceedingly vulnerable to organisms of 
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bovine and avian origin and considerably less so to organisms obtained 
from human beings. As a consequence one observes differences in the 
cellular reaction which are indicative of the degree to which the respec- 
tive organisms are able to express the full measure of their pathogenicity. 

In general, however, the lesions were made up of irregular accumu- 
lations of monocytic or epithelioid cells, many of which, with the 
exception of the lesions of the lung, exhibited a marked tendency to 
undergo early central necrosis. The Langhans type of giant cell was 


~ 


Fig. 7,—Tuberculous lesion ( 150) in the lung of a rabbit that died ninety- 
eight days after receiving an intravenous injection of bacilli of avian tuberculosis. 


frequently present in most of the tissues studied, and many of the 
lesions of long duration possessed variable amounts of mineral salts. 
When the disease was rapidly progressive or of long standing, many 
of the individual cellular units or tubercles showed a tendency to 
coalesce. In the lungs of those animals in which the disease had con- 
tinued for a protracted period the formation of abscess with occasional 
cavitation was observed. 

Although there were minor differences in the appearance of some 
of the lesions in the respective animals, the differences were due to the 
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different anatomic situations in which the lesions appeared rather than 
to a specific cellular response to the presence of a particular form of 
Mycobacterium tuberculosis. The splenic lesions were confined rather 
consistently in the early stages to the malpighian bodies, whereas those 
in the lung, liver and kidney were not restricted by definite anatomic 
limitations. Many of the lesions of prolonged duration stimulated the 
production of large numbers of lymphocytic cells, which were present 
in the zone immediately adjacent to the uninvolved tissues. Connective 


Fig. 8—A focal accumulation of epithelioid cells (& 180) in the lung of a 
rabbit that was killed 250 days subsequent to an intravenous injection of the 
human tubercle bacillus. 


tissue encapsulation or fibrosis was not associated with the lesions in 
the tissues examined. The cerebral lesions were practically identical, 
regardless of the source of the infecting organism. They were rather 
widespread and usually caused the death of the animal within a rela- 
tively short time, from eleven days to three weeks. In tissues which 
were appropriately stained, acid-fast organisms were demonstrated in 
all lesions studied. 

Comment: The lesions of tuberculosis in a series of rabbits follow- 
ing the experimental production of the disease with the three different 
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forms of the infecting organism were without significant differences 
(figs. 7, 8 and 9). They were characterized by the formation of 
irregular masses of monocytic or epithelioid cells, and the central portion 
of many became caseated within a relatively short time. Giant cells 
were numerous, and encapsulation was not apparent. 

Dog.—Lesions of tuberculosis were provoked in dogs by each of 
the three bacillary forms of the organism when the infective agent 
was introduced intracerebrally. As previously reported,? dogs proved 


= 


Fig. 9—Tuberculous lesion ( 150) in the lung of a rabbit. Death occurred 
154 days after a subcutaneous inoculation of bacilli of bovine tuberculosis. 


exceedingly resistant to the avian form of the bacillus by every route 
of exposure except by way of the brain. Infection established in this 
way with organisms isolated from a chicken, produced lesions in the 
brain, spinal cord, liver and occasionally in the spleen; the lungs escaped 
demonstrable involvement in every instance. The human and _ bovine 
forms of the tubercle bacillus, when injected intracerebrally, set up 
lesions in the lungs, besides those in the liver, brain and spleen. Lesions 
were also obtained in the lungs and livers of dogs that were inoculated 
intravenously with bacilli of bovine and human origin. 


we 


908 ARCHIVES OF PATHOLOGY 
In dogs, as in the other species used, a fatal tuberculous infection 
resulted much earlier following the intracerebral introduction of the 
infection than by the other means used to establish the disease. Those 
inoculated intracerebrally succumbed in from eighteen to sixty-three 
days, and those inoculated intravenously survived for a period of 


seventy-three days or until they were killed for necropsy after one year. 


Since the brain and the liver were the only organs to be consistently 
affected by each of the three forms of the infecting organisms, the 
comparative study of the resultant lesions was limited to tissues obtained 
from these organs. A detailed account of the pathologic changes fol- 
lowing the exposure of dogs to bacilli of avian tuberculosis has been 
recorded elsewhere.* 


When dogs were inoculated with organisms of avian origin the 
lesions were perhaps somewhat more extensive, and the cerebral tissue 
was more involved, than when lesions were produced by either the 
human or bovine forms of the bacillus. With this exception the char- 
acter of the cellular reaction was essentially the same regardless of 
the origin of the etiologic bacteria. Even the lapse of time did not 
materially alter the histologic picture in the respective animals. It 
persisted as a more or less irregularly diffuse collection of closely 
packed monocytic cells without evident encapsulation, but with an 
occasional appearance of lymphocytic infiltration of the peripheral por- 
tion of the lesion. The monocytic cells did not assume an “epithelioid” 
appearance. The lesions were situated either just under the pia mater, 
which they frequently followed into the depths of the sulci, or within 
the substance of the cerebral tissue. In many of the brains, lesions 
were present in both situations, and the lesions often appeared to have 
had a perivascular inception. The formation of concentric, tubercle-like 
structures or giant cells was not observed. Necrosis of the central 
portion of some of the lesions induced by the avian organism was 
observed, and the same retrogression was present to less degree in a few 
of the lesions that developed as a consequence of the human organism. 
Calcification was not observed in any of the lesions examined. Acid- 
fast organisms were present within the lesions of all tissues studied, 
and from those in which cultures were attempted organisms possessing 
the usual characteristics of Mycobacterium tuberculosis were obtained. 

A study of the sections prepared from the livers of dogs that died 
as a consequence of the intracerebral inoculation of each of the three 
forms of the tubercle bacillus revealed lesions in which there was no 
marked dissimilarity. The majority of the lesions, regardless of their 


4. Feldman, W. H.: Am. J. Path. 7:147, 1931. 


: . 
| 
32% 


FELDMAN—EXPERIMENTAL TUBERCULOSIS 909 


duration, appeared as ovoid or irregularly spherical masses of mono- 
cytic cells of the same character as those which constituted the lesions 
in the cerebrum. The lesions, which were numerous, were situated 
rather promiscuously throughout the liver. In none of them could the 
formation of a capsular structure be discerned, and giant cells of the 
Langhans type were absent. Necrosis or calcification was not observed. 
Acid-fast organisms, although demonstrable, were not numerous, except 
in one liver in which the lesions had been induced by the intravenous 


> 


Fig. 10—Tubercle ( 200) in the liver of a chicken in a case of spontaneous 
tuberculous infection. The lesion, which is undergoing necrosis, is definitely cir- 
cumscribed. This figure may be compared with figure 11. 


injection of the human form of the organism. The lesions in this 
instance differed somewhat from the ones I have described in that they 
were much more extensive. They likewise exhibited less tendency 
to produce the focal type of cellular formation. Instead, the reaction 
was diffuse and showed a predilection for the perilobular portions of the 
organ. In this material an occasional cell form suggestive of the Lang- 
hans type of giant cell could be seen, and tremendous numbers of acid- 
fast bacilli were present. 
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Comment: Lesions produced experimentally in the brains and 
livers of dogs by each of the three types of the tubercle bacillus were 
found to be alike, except for a few minor differences which were due, 
perhaps, to certain anatomic peculiarities of the involved organs. The 
lesions were characterized by the presence of monocytic cells arranged 
in compact masses without evident encapsulation or typical tubercle 
formation. The lesions, which were rather extensive and numerous, 
showed only a slight tendency toward retrogression. 

Several tuberculous livers of swine, obtained from abattoirs, also were 
studied. The lesions were of a multiple, miliary character, and emul- 
sions prepared from the diseased tissue and injected into chickens 
tested with tuberculin eventually produced extensive lesions of typical 
avian tuberculosis. Cultures obtained from portions of the original 
emulsions resembled the avian form of the organism in every way. A 
comparison of the lesions that occurred in the livers of swine with those 
which resulted in the livers of the inoculated chickens showed great 
dissimilarity. As has been mentioned, the lesions in the chicken were 
like those which are usually seen following a spontaneous tuberculous 
infection in this animal (fig. 10). The lesions were focal and more 
or less discrete, with a rather definitely circumscribed, irregularly 
spherical contour. The lesions in the livers of swine, however. were 
irregularly diffuse, consistently larger than the lesions of the fowl, 
and with no discernible effort on the part of the connective tissue 

elements to establish a zone of demarcation between the cells of the 
lesions and uninvolved hepatic tissue. 


COM MENT 


Although these studies have made it possible to observe the reaction 
of several different species of animals to each of the three varieties of 
the bacillus of tuberculosis, no claim is made that similar lesions. would 
be found if the disease could be studied following its spontaneous 
inception in the respective species. The usual chronicity of the infec- 
tion following its spontaneous induction gives the host an opportunity 
for a much fuller expression of the protective mechanism than is usually 
possible following the experimental production of the disease. How- 
ever, lesions that had existed from three months to one year were 
sufficiently established in their histologic design to enable one to foresee 
with some degree of accuracy what the ultimate anatomic reaction 
was to be. Also it seems logical to assume that significant morphologic 
differences should become evident rather early in the pathogenesis 
of the respective lesions, particularly if one considers the nature of 
the development of the tuberculous process in the common fowl. 
Although the tubercle is rightly considered the anatomic unit of tuber- 
culous infection, in the chicken it is subject to some histologic variation 
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as compared with the lesion in the lower mammals. This became 
apparent from the fact that each of the three forms of Mycobacterium 
tuberculosis induced lesions in the brains of chickens which were essen- 
tially identical, whereas the same bacteria produced in other species, 
including the rabbit, guinea-pig and dog, lesions which were unlike those 
produced in chickens. 

In general it might be said that the lesions of tuberculosis in the 
chicken differed from those in mammals by the monocytic cells early 


Fig. 11.—Solitary tubercle ( 150) near the periphery of the cerebrum of a 
chicken. The same case is shown in figure 3. The animal was killed 119 days 
after an intracerebral exposure to bovine tubercle bacilli. This figure may be 
compared with figures 6, 9 and 10. 


assuming an epithelioid character and exhibiting a marked tendency 
to retain their follicle-like arrangement and to fuse to form conglomerate 
tubercles. They are also characterized by a definite attempt to become 
encapsulated, and in the older lesions by a peculiar hyalin-like degenera- 
tion of the center of the tubercle (fig. 11). I have failed to observe 
in chickens, even in those spontaneously affected with the avian organism, 
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the atypical or neoplastic-like lesions described by Chretien, Germain 
and Raymond.® 

It also appeared from this study that, so far as the various mammals 
are concerned, the tuberculous process in the respective species studied 
was without significant differences regardless of the source of origin of 
the organism used to incite the lesions. This seems of significance 
and suggests the impossibility of one being able accurately to designate 
the bacillary type responsible for a given lesion on the basis of a 
morphologic study alone. It would seem that any differences of histo- 
logic detail assumed by the resultant reactions of tissue to the respective 
types of tubercle bacilli are determined for the most part by factors 
inherent in the host rather than by the possession by each of the 
three bacillary forms of certain lesion-inciting constituents which are 
specific for it. In this connection it is of interest to note that Fox, 
after a comparative study of tuberculous infection in the lower mam- 
mals and man, concluded: “The form of tuberculosis as seen in all 
animal groups is the expression of the peculiar characteristic reaction 
that each group presents to the infection,” ® and “individual peculiarity 
of an order, family, or genus must play a very large role in the incep- 
tion, development, and result of tuberculous infection.” * 

These observations emphasize the indispensability of inoculation of 
an animal in every instance before one can definitely claim that a certain 
lesion has been caused by a given form of Mycobacterium tuberculosis. 
The designation of the bacillary type responsible for a given lesion 
can be made with certainty only when the results obtained from proper 
tests of pathogenicity are available. 


SUMMARY AND CONCLUSIONS 


With the use of pure strains of Mycobacterium tuberculosis, repre- 
sentative of the human, bovine and avian forms of the organism, 
experimental tuberculous infection was induced by various procedures 
in chickens, rabbits, guinea-pigs and dogs. From the lesions obtained 
a comparative study was made to determine whether the anatomic 
character of the cellular reaction in the respective species varied with 
the type of the tubercle bacillus used to incite the lesions, or whether 
the histologic character of the lesions in a given species was constant 
regardless of the form of tubercle bacillus present. From this study 
the following conclusions seem pertinent : 


5. Chretien; Germain, and Raymond: Rev. de la tuberculose (s. 3) 4:25, 
1923. 
6. Fox, Herbert: J. Am. Vet. M. A. 72:792, 1928. 


7. Fox, Herbert: Tr. Nat. A. Prev. Tuberc. 24:199, 1928, 
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Variations in the character of the reaction of the tissue to M ycobac- 
terium tuberculosis are not determined by the type of the organism 
per se, but by certain indefinite factors which are inherent in the species 
possessing the infection. 

The histologic nature of tuberculous infection in a given species 
is essentially the same regardless of the form or of the origin of the 
particular strain of tubercle bacillus responsible for the lesions. 

The lesions of tuberculosis in the common fowl usually possess 
certain anatomic characters that distinguish them from tuberculous 
lesions in the lower mammals. 

These observations indicate that it would be injudicious to designate 
a given tuberculous infection as being due to organisms of human, 
avian or bovine origin in the absence of results of tests for patho- 
genicity. 
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SPONTANEOUS BILATERAL DECAPSULATION OF 
THE KIDNEYS 


REPORT OF A _ CASE * 


WILLIAM M. McGRATH, B.A. 
AND 


CARL W. APFELBACH, M.D. 
CHICAGO 


The kidneys described herein were removed from the body of a 
white woman, 35 years old, who died in the Presbyterian Hospital in 
March, 1930. 

REPORT OF CASE 


History.—Two years previous to death, the patient came to the hospital com- 
plaining of constipation, bleeding hemorrhoids and tenderness in the hypogastrium, 
all of these complaints being of several years’ duration. 

After an enema of barium and a roentgen examination that demonstrated a 
constriction of the colon, a diagnosis of carcinoma of the sigmoid portion of the 
colon was made. The neoplasm was removed, and a lateral anastomosis was made 
between the proximal and distal ends of the colon. 

Nine months later, the patient returned to the hospital because of bleeding 
from the rectum. The previous anastomosis of the colon was resected, an abdom- 
inal colostomy was established, and the rectum was removed through the 
perineum. 

In February, 1930, the patient again returned, complaining of loss of weight, 
bleeding from the opening produced by colostomy and nausea. The symptoms 
and physical observations were believed to result from metastases in the abdom- 
inal cavity and from partial obstruction of the bowel. The patient lived for one 
month, and during this period the predominating symptoms were prostration, 
anorexia and weakness. Only one examination of the urine was made. No 
albumin and no casts were found, and the specific gravity was 1.008. There was 
no clinical suspicion of renal insufficiency, and a chemical examination of the blood 
was not made. 

Diagnosis.—The clinical diagnosis was: metastatic carcinoma of the colon 
proximal to the opening produced by colostomy; partial intestinal obstruction 
and secondary anemia. 

The anatomic diagnosis was: long absence of the sigmoid portion of the colon and 
rectum; old colostomy; carcinomatous metastases in the periaortic and mesenteric 
lymph glands, in the pelvic peritoneum and in the ureters and periureteral 
adipose tissue; partial intestinal obstruction due to fibrous adhesions between the 
small bowel and the carcinomatous metastases ; bilateral obstruction of the ureters, 
bilateral hydro-ureter and hydronephrosis; bilateral decapsulation of the kidneys ; 
general anemia; marked emaciation and ulcers of the colon due to impacted fecal 
masses. 


* Submitted for publication, Nov. 7, 1930. 
*From the Department of Pathology of Rush Medical College of the Uni- 


versity of Chicago and the Laboratory of the Presbyterian Hospital. 
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Macroscopic Examination of Kidneys.—I\n the retroperitoneal space on each 
side there was a large, cystic mass; that on the right side weighed 1,060 Gm., and 
that on the left, 1,085 Gm. At the brim of the pelvis each ureter was invaded 
by gray, firm tissue like that in the peritoneal covering of the small pelvis. The 
periureteral adipose tissue was also firm and formed a hard encasement jor the 
ureters to within a few centimeters of the renal pelves. Above the constriction 
of the ureters at the brim of the small pelvis, the walls were only slightly thickened, 
gray and opaque, and the average circumference of the lumens was 1.5 cm. 

The fluid in each of the perirenal sacs was contained in a single cavity (fig. 1), 
and the fluid was watery and light yellowish brown. Attached to the lining of 
the sacs and the surfaces of the kidneys there were thin clots of blood, some of it 
brown and some of it reddish purple. 

The alterations in the two sacs and kidneys were identical, so that only one 
kidney and the wall of the cyst will be described. 


Fig. 1.—Photographs of the two kidneys after fixation in formaldehyde. The 
capsules have been cut open, thus exposing the two compressed kidneys. Clotted 
blood is adherent to the surfaces of the kidneys and to the linings of the sacs. 


The wall of the cyst on the left side was flexible and translucent. Attached 
to the outside were adipose tissue and peritoneum, and at the superior surface 
muscle was firmly adherent. In its largest extent, the wall was of paper-like 
thickness, but at the thickest regions, where the kidney was embedded deep in the 
wall and where the diaphragm was attached, the wall was from 7 to 10 mm. thick. 

The kidney was compressed by the fluid, so that its medial surface was flattened 
against the wall of the sac for from 1 to 2 cm. from the hilus. The junction of 
the lining of the sac with the surface of the kidney appeared to be a continuous 
membrane. Slight manipulation of the kidney, however, loosened the two sur- 
faces; the wall of the sac then could be traced to the junction of the renal pelvis 
with the kidney. At this junction (fig. 2) there was a wall of fibrous tissue that 
varied from a tissue paper-like membrane in a few places to a heavy, fibrous 
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band several millimeters thick, in most places. The material that sealed the 
medial surface of the kidney to the sac was gelatinous and gray. 

The lumen of the renal pelvis was ovoid, and the calices were obliterated, in 
contradistinction to the usual type of hydronephrosis in which the calices are 
dilated and extend up into the kidney as saccules. The cavity of the renal pelvis 
was equivalent to about 50 cc. The wall of the renal pelvis was thin. In mosi 
places, the wall of the renal pelvis was firmly joined to the kidney, and the cavity 
of the sac was separated from the cavity of the renal pelvis by from 2 to 3 mm. 
of firm, fibrous tissue. 

The surface of the kidney was smooth, and the capsule was transparent, so 
ihat grossly it appeared as if the renal substance were bare. The renal paren- 
chyma was light brown, glistening and bloodless. In cut surfaces, the cortical 
and medullary markings were regular and distinct. 

Microscopic Examination of Kidneys.—In sections of the wall of the cyst, 
made from several regions, there was an abundance of young fibrous tissue. Infil- 


Fig. 2——Coronal sections through the left kidney and the wall of the sac 
illustrate the ovoid shape of the renal pelves. In the section to the left the thin- 
ness of the wall between the lumen of the sac and the renal pelvis is demonstrated. 


trations by round cells and new blood vessels were sparse. No distinct type of 
cell formed a lining. The inner layers of the wall appeared to be edematous. In 
a few regions, where there were gray plaques in the peritoneal covering, carcino- 
matous metastases were present. 

The alterations in the kidneys were slight. The interstitial tissue, particularly 
of the medulla, was widened, but there was no increase of cells. Near some of 
the larger blood vessels at the junction of cortex and medulla, and also beneath 
the capsule of the kidney, there were spaces surrounded by fibrous tissue that con- 
tained a homogeneous, eosin-staining material. Covering the kidney, there was a 
fibrous capsule made up of several layers of fibrous tissue. 

In the fat about the ureters, there were abundant metastases. The epithelial 
cells were arranged in solid masses of from 10 to 50 cells, and in a few places 
formed alveoli. 
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In sections through the pedicle of the kidney there was no evidence of 
metastasis. 

Histologic Diagnosis——The histologic diagnosis was: adenocarcinomatous 
metastases in the wall of the ureters, in the periureteral adipose tissue and in 
the peritoneum covering the perirenal cyst; dilated lymph spaces between the 
capsule of the kidney and the kidney itself and also in the renal parenchyma. 


COMMENT 


In the medical literature there are only a few reperts of accumula- 
tion of fluid in the renal capsule similar to that described here. The 
alterations that occur with decapsulation from hemorrhage of traumatic 
origin have been frequently described and are well known. 

Except for two instances, fluid that collects in the renal capsule has 
been regarded as a serous exudate from an inflamed capsule or as lymph 
from a blocking of the lymphatic channels of the kidney and capsule. 

The reasons in favor of interpreting the fluid as having an origin 
other than from urinary excretion are dependent on chemical examina- 
tions and the failure to find an opening between the renal pelvis and 
the sac outside of the kidney. 

Thus far, three names have been applied to this anatomic altera- 
tion: perirenal hydronephrosis, perirenal hygroma and renis hydrocele. 

Minkowski! had the opportunity of investigating the characteristics 
of the fluid in a perirenal cyst of this type during the lifetime of 
the patient. A cystic mass, thought to be a hydronephrosis, was observed 
in the right side of a young man, and fluid was aspirated. This fluid 
and the urine did not have the same chemical composition, and there- 
fore certain experiments were performed to determine whether or not 
the composition of the aspirated fluid could be changed with alteration 
of the chemical components of the urine. 

The patient was fed benzoic acid. Hippuric acid appeared in the 
urine, but not in the cystic fluid. Large doses of methylene blue were 
administered by mouth. The fluid in the sac became slightly tinged, 
but not with the same intensity of blue that appeared in the urine. 
The excretion of urine by the kidney was of normal amount, but 
nevertheless the sac refilled rapidly after aspiration. 

The kidney and its external cyst were removed. In gross relation- 
ship of kidney and perirenal hydronephrosis the specimen was similar 
to ours, except that there was no true hydronephrosis. There was no 
opening between the renal pelvis and the external sac. Minkowski 
believed that the fluid was of lymphatic origin due to stasis within the 
kidney. A thin capsule was present on the surface of the kidney, but 
he inferred that this had formed after the original space had developed. 


1, Minkowski, O.: Mitt. a. d. Grenzgeb. d. Med. u. Chir. 16:260, 1906. 
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In other words, the fluid in the subcapsular space was a retrograde flow 
of lymph from the kidney into the true subcapsular space. 

Similar specimens have been reported on by Lipschutz,? Hildebrand,* 
Connerth,* Coenen and Silberberg,’ Malherbe,® Kirmisson,’ Good,* 
Krogius and Lowenstein."” 

Lipschutz and Coenen and Silberberg concurred with Minkowski in 
holding that the fluid outside of the kidney had its origin from lymph. 
They believed, however, that the fluid collected within the capsule of 
the kidney, thus splitting the capsule into two layers. 

Ilildebrand, because of a bloody fluid in the cyst that he described, 
and also because of a history of trauma to the patient, believed that a 
hemorrhage had occurred first, and that subsequently a serous fluid 
collected. Malherbe also subscribed to this explanation in reporting 
his case. 

In the kidney described by Good, there was a tract between an 
internal hydronephrosis and the sac outside of the kidney. Kirmisson 
also believed the fluid in the perirenal space to be of urinary origin, even 
though he was unable to demonstrate a connection between the renal 
pelvis and the sac outside of the kidney. 

Others have ascribed inflammation of the capsule of the kidney as 
the cause of the perirenal subcapsular collection of fluid. 

In our case, at the time of the autopsy, it was assumed, because 
of the constriction of the ureters by carcinomatous metastases, that 
the collection of fluid outside of the kidneys was due to extravasation 
of urine. The two specimens were viewed from the standpoint of 
valuable material for a museum rather than with the knowledge that 
there existed in the literature the conception of lymph stasis as the 
probable cause. 

The chief purpose in presenting the material, therefore, is to demon- 
strate an unusual disease of the kidney and its capsules. 

There is some evidence to support each of the two views, namely, 
that the fluid is lymph and that the fluid is extravasated urine. 

There is no blocking of the lymph channels of the renal pedicle 
by carcinomatous metastases, and it is through the pedicle that most 
of the lymph is drained from the kidney and its capsule. 


2. Lipschutz, B.: Ann. Surg. 81:502, 1925. 

3. Hildebrand, O.: Arch. f. klin. Chir. 130:337, 1924. 

4. Connerth, O.: Ztschr. f. urol. Chir. 11:169, 1923. 

5. Coenen, H., and Silberberg, M.: Beitr. z. klin. Chir. 130:374, 1924. 
6. Malherbe, A.: Ann. d. mal. de org. genito-urin, 8:268, 1890. 

7. Kirmisson, M.: Rev. de chir. 19:825, 1899. 

8. Good: M. & S. Rep. 24:287, 1871. 

9. Krogius, A.: Finska 1ak.-sallsk. handl. 63:493, 1921. 

10. Lowenstein, E.: Berl. klin. Wehnschr. 57:1177, 1920. 
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In some regions, the renal pelvis is separated from the perirenal 
sac by a tissue paper-like membrane through which one can conceive 
that urine could filter. 

The disease was bilateral and symmetrical. In view of this charac- 
teristic, one must bear in mind that there may have been a congenital 
anomaly in the development of the renal pelvis at its junction with 
the kidneys. Obstruction of the ureters, with and without carcinomatous 
infiltration of the lymphatics of the ureter and renal pedicle, is common, 
yet large collections of fluid in the renal capsule are rare. 

The fluid in the perirenal sacs was watery and did not coagulate in 
fixing fluid. 

SUMMARY 

Two kidneys with a watery fluid in their capsules are described. The 
names commonly given to this condition are perirenal hydronephrosis, 
perirenal hygroma and renis hydrocele. 

In the cases of accumulations of fluid in the capsules of the kidneys 
thus far reported in the literature the accumulations are explained by 
the authors as collections of lymph from blockage of lymph channels, 
as exudates from inflammation of the renal capsules, or from hemor- 
rhage, and as extravasations of urine. 

The gross and histologic evidence in our case points as much to 
extravasation of urine within the capsules of the kidneys as it does 
to blockage of lymph channels. The alterations in the capsule are those 
of encapsulation; and inflammation seems to be a remote etiologic 
explanation. 
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Laboratory Methods and Technical Notes 


A RAPID AND PERMANENT METHOD FOR 
STAINING MYELIN SHEATHS * 


CYRIL COURVILLE, M.D. 
AND 


ARAM KRAJIAN 
LOS ANGELES 


The study of myelinated nerve fibers from the standpoint of patho- 
logic changes, as well as from that of their normal structure and dis- 
tribution, has been complicated by the length of time required by the 
various technical methods devised for their successful demonstration. 
The modifications of Weigert’s original method, as well as others more 
recently described, require considerable time, and often the results leave 
much to be desired. Weil! recently devised a rapid method which serves a 
useful purpose, although in our hands, it has failed to demonstrate indi- 
vidual fibers as well as we should like. We have devised a method 
which seems to have many of the advantages of the longer methods, as 
far as the results obtained are concerned, and yet can be completed in 
thirty minutes. This is of special value in making a rapid diagnosis 
of questionable cases in which systemic disease of the spinal cord is 
suspected. The pathologist may have a section for study by the time 
he has completed the postmortem examination, for preparations from 
fresh tissue can be made in even less time than that stated. The stain 
is permanent, as far as can be determined, for we have well preserved 
sections that were made over a year ago. The details of the fibers are 
fairly sharp and clear, although not stained as deeply as in the longer 
methods. 


METHOD 


Hardening.—For rapid diagnosis on fresh tissue, boil the blocks for one 
minute in 10 per cent formaldehyde and then leave in the same solution in a 
paraffin oven for five minutes before cutting frozen sections. When the section is 
not demanded in a short time, fix the tissues in 10 per cent formaldehyde for 
twenty-four hours or longer. 

Sections.—Cut frozen sections 10 microns thick. Receive sections in a large 
dish containing tap water. 

Mounting.—Draw sections on to slides and let the excess water drain off for 
about a minute and dehydrate with absolute alcohol, pouring on a few drops two 
or three times, each time allowing it to evaporate. Blot and dip the slide in a thin 


* Submitted for publication, Dec. 19, 1930. 

*From the Department of Pathology, Los Angeles County General Hospital. 

1. Weil, Arthur: A Rapid Method for Staining Myelin Sheaths, Arch. 
Neurol. & Psychiat. 20:392, 1928. 
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celloidin solution fixing the section to the slide. Dip the slide in tap water for 
a few seconds. 


Mordanting.—-Cover the section with 15 per cent hot aqueous solution of ferric 
chloride * for five minutes. Drain the solution from the slide. Do not wash. 


Staining.—Cover section for five minutes with equal parts of hematoxylin 
solution * and distilled water, heated to 60 C. This stains the section extremely 
black. 


Washing.—Wash thoroughly in tap water. 


Destaining.—Remove excess stain in a 1 per cent aqueous solution of ferric 
chloride, dipping the slide in and out of the solution until the gray matter begins 
to appear in contrast to the dark medullary substance. This takes place in from 
ten to twenty-five seconds. 


Washing. —Wash the slide quickly in tap water. 

Differentiation—Cover the section with a 0.25 per cent aqueous solution of 
potassium permanganate and shake with the fingers to secure even differentiation, 
which takes place in about five seconds. This step should be controlled under the 
microscope. 

Washing.—Thoroughly wash the section in tap water. 


Dehydration.—Remove water from the section after draining off the excess by 
pouring on a few drops of absolute alcohol and draining off, repeating three or 
four times. Blot between filter paper. 


Clearing.—P lunge section in a container of equal parts of aniline oil and xylene 
for about three minutes and then in xylene for another three minutes. 


Mounting.—Mount in Canada balsam or gum damar. 


This method consists essentially of a staining of the myelin sheaths 
with hematoxylin after mordanting in ferric chloride solution. 

The use of hot solution hastens the process and makes it adapt- 
able for rapid diagnosis. The important steps are the removal of 
excess stain with a 1 per cent aqueous solution of ferric chloride and 
differentiation in 0.25 per cent aqueous solution of potassium permanga- 
nate. If, in the process of differentiation, the black color is too intense, 
the sections should be destained a little longer in the ferric chloride 
solution. The process of differentiation serves two other purposes, that 
of counterstaining the gray matter and degenerated areas a golden yel- 
low and that of checking the action of ferric chloride. This insures the 
preservation of the stain in the myelin sheath, making a permanent 
preparation. If after differentiation it is found that the yellow counter 
stain is not deep enough, the potassium permanganate solution may 
be added again and the slide shaken for a few additional seconds. 


2. Ferric chloride solution should be made up fresh each time. Dissolve 
15 Gm. of ferric chloride in 100 cc. of hot tap water and raise the temperature to 
60 C. just before use. 

3. Hematoxylin solution is prepared by dissolving 10 Gm. of hematoxylin 
crystals in 90 cc. of absolute alcohol and ripening in an incubator at 37 C. for 
two or three weeks. This solution is stable and will keep for months. 
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A, myelinated fibers entering the posterior horn of the spinal cord. The method 
shows them as clearcut fibers in longitudinal section and as well defined rings in 
cross-section; & 100. 8B, degeneration of the myelin sheaths of the subcortical 
white substance in a case of encephalitis periaxialis diffusa (Schilder’s disease) 
as demonstrated by the method; « 230. C, degeneration of myelin sheaths of 
nerve fibers at the margin of the fasciculus gracilis in a case of tabes dorsalis; 
230. 
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The interpretation of the results is the same as in the Pal-Weigert 
method. The myelin sheath stands out as a ringlike structure sur- 
rounding the unstained axis cylinder core as seen in the cross-section. 
In longitudinal section, it appears as a light-bluish strand, observed char- 
acteristically in the gray matter of the cord (see figure, 4) and the 
deeper layers of the cerebral cortex. The accompanying illustrations 
show the details emphasized by the method. In rapid degenerations the 
myelin is seen to be broken up into globules in the course of the nerve 
fibers (B). If the process is a slower one, as in tabes dorsalis, the 
typical shrinking and distortion of the fibers may be seen (C). 

The method seems to be best adapted for frozen sections, for we 
have had poor results on paraffin sections of formaldehyde-fixed 
material. No results were obtained on tissues fixed in Zenker’s fluid. 
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General Review 


REVIEW OF SOME RECENT BOOKS ON 
BACTERIOLOGY 


S. BAYNE-JONES, M.D. 
ROCHESTER, N. Y. 


Even in the biologic sciences, “of making many books there is ne 
end.’ There are, however, peculiar periodic rises and falls in the 
tide of book-making. Granted the constant possibility of publication, 
the meaning of these ups and downs in the printing of volumes could 
be determined with assurance only after an examination of all the 
complicated factors influencing intellectual activity and its expression. 
Without making such a profound analysis, it may be said that one 
source of influence is certainly the stage of development of a science. 
It would, in the first place, be incorrect to suppose that the absence 
of book-making indicated stagnation in a science. On the contrary, 
book-making in a science is apt to decrease during periods of intense 
explorative investigation, when real beginnings are being made. After 
that period, the publication of volumes setting forth the newly acquired 
knowledge marks a sort of official opening of the new era. A second 
stage of relative stability in a science is often marked by the publication 
of numerous volumes, either as encyclopedic summaries of collected 
knowledge or as the exposition of a hypothesis drawn from many 
singular instances. A third stage also, a stage of stagnation, may be 
remarkable for the publication of numerous monumental volumes 
expressing the final doctrines of accepted authority. 

At least two influences obscure these relationships of the publication 
of books to the stages of development of a science. The first of these 
is the irregularity of activities within the domain of the science. All 
stages from exploration to stagnation may occur at one time, and 
introductory books will be published simultaneously with the volumes 
of encyclopedias and documented dogma. The second influence obscur- 
ing this relationship is that exerted by the increase in journals. In 
earlier times, before there were many journals, publication of original 
observations in a volume was frequently the first means of dissemina- 
tion of new knowledge. In more recent times, the increase in journals 
gives the author the means of publishing as separate articles the papers 
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that in other days he would have assembled first in a book. Finally, 
the accounts of some experiments, filling all the hundred or more 
pages in a single issue of a journal, are so voluminous that they should 
in reality be regarded as books. 

During the past five years, there has been an extraordinary increase 
in the making of books in the science of bacteriology. These books 
represent all stages of activity in this field. Few or none may be said 
to express the absolutism of authority, because no one dares to assume 
authority in these days of incessant critical experimentation, because 
dogmatism is unfashionable, or because most textbooks contain a 
sufficiency of dogmatism more or less subtly intruded through an 
author’s subconscious bias or point of view. Many of these books 
are stimulating for their new conceptions, and many are extremely 
valuable as sources of reference. Indeed, the bacteriologist has never 
before been so thoroughly supplied with literary tools for excavation 
and construction in his fields. It would be profitable to attempt to 
review and classify all of these books. They are so numerous and 
varied that a book about books, like Dible’s recent monograph, “Recent 
Advances in Bacteriology,” would be required to do justice to all of 
them. But the reviewer has little more than titular acquaintance with 
many of them, and is forced by limitations of knowledge and occu- 
pation to restrict his review to brief comments on a few books that 
he has read or consulted. 

The rapid extension of bacteriology, its extraordinary utility and 
the segregation of workers intensely occupied in different parts of 
the domain have caused the publication of infinitely detailed reports 
on special regions with little or no coordinated description of the whole. 
Therefore there is no encyclopedia of bacteriology. While these special 
publications have great value, it is to be regretted that there is no 
systematic treatise on the whole field of bacteriology. The longer 
such a publication is delayed, the longer will each bacteriologic specialist 
continue to behave as if the bacteria were unique micro-organisms of 
his province. This attitude has and will continue to hinder the develop- 
ment of a unified general science of microbiology. 

In the medical field, the great encyclopedia of bacteriology has 
been the “Handbuch der pathogenen Mikroorganismen,” which Kolle 
and Wassermann began to publish in 1902. During the past four 
years, Kolle, Kraus and Uhlenhuth, as editors, have been issuing the 
fascicles that will compose the ten volumes of the third edition of this 
“handbook.” Each volume contains 1,000 or more pages. At this 
date, nine of the volumes are complete, while only two sections of 
the third volume and the general index remain to be issued. The 
whole work is the product of the labors of more than 150 authors. 
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An attempt at coordination has been made occasionally, but each 
chapter is in reality an independent monograph by a specialist in that 
subject. With a few notable exceptions, the authors are German or 
Austrian. This, undoubtedly, has some influence on the point of view 
and the use of foreign literature. In spite of it, however, most of the 
chapters show an unusual breadth of treatment and an attention to 
important articles in English, French and American journals. The 
plan of this great work has been to cover the whole field of micro- 
biology and the disciplines closely related to it—immunology, serologic 
diagnosis, serotherapy and chemotherapy. Somewhat more than five 
of the ten volumes are given to bacteriology in nearly all of its phases. 
The chief emphasis is on the pathogenic bacteria. The short sections 
devoted to the bacteria of air, soil and water are largely technical 
and diagnostic. Large parts of several volumes are devoted to patho- 
genic fungi, spirochetes, viruses, protozoa and helminths. All the 
traditional aspects of immunology and serology are dealt with, and 
chapters, such as Landsteiner’s on the lipoids, are allotted to the newer 
biochemical developments in immunology. It is impossible to review 
this encyclopedia in detail. It may be said, in general, that this third 
edition preserves the record of older knowledge and brings the sum- 
mary of newer knowledge well up to date in most of the divisions 
of medical bacteriology. It is a huge storehouse of facts and sugges- 
tions. It is to be hoped that the greatest usefulness of the work will 
be ensured by the publication of a really good index. 

A great compendium of modern knowledge of medical bacteriology 
is being published in the English language by the Medical Research 
Council of Great Britain. This work, entitled “A System of Bacteri- 
ology in Relation to Medicine,” is to be issued in nine volumes, of which 
volumes 1, 2, 3, 4, 5, 6 and 7 have appeared. This “system” is said 
not to be an encyclopedia, but a comprehensive survey of the present 
knowledge of bacteria, spirochetes, filtrable viruses and pathogenic fungi 
with special regard to their relations to various fields of medicine. It 
is frankly a system of medical bacteriology, with “short reviews of 
those economic applications of bacteriology which have special interest 
for the medical worker.” This “system” will be the assembled contribu- 
tions of nearly 100 British bacteriologists, each a specialist in the 
subject about which he writes. Unequal treatment and some unsys- 
tematic arrangements result from the separate endeavors of a multi- 
plicity of authors. But in this work there is abundant evidence of the 
coordinating activities of skilful and learned editors. The quality of the 
volumes has exceeded the high expectations excited by the prospectus 
of the work. There is no work comparable to this “system’’ in the 
English language, and I think that no other treatise on modern bac- 
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teriology is its equal. Throughout the work, there is a manifest interest 
in the bacteria themselves. In fact, the whole of the first volume is 
given to considerations of bacterial morphology, bacterial metabolism, 
growth and reproduction, life cycles and variation. Even in the other 
volumes-dealing with the relationships of bacteria to specific diseases 
of man, animals, plants and insects there is a continued focusing 
of attention on the essential characteristics of the micro-organisms. 
Volume 6, which has just appeared, is devoted chiefly to a systematic 
consideration of immunology, which, however large its-own independent 
serologic scope may be, remains indissolubly attached to bacteriology. 
It would be difficult to overstate the value of this work. English and 
American bacteriologists and the bacteriologists of other countriés will 
for a long time owe a debt of gratitude to the Medical Research Council 
for the publication of “A System of Bacteriology in Relation to Medi- 
cine.” At present, while many are profiting by the unindexed volumes, 
they are hoping that the final publication of a detailed index will give 
them further cause for thankfulness. 

Next to these comprehensive, semi-encyclopedic works, come the 
textbooks of bacteriology as sources of instruction for the novice and 
as sources of reference or of controversy for the specialist. Most of 
the commonly used American textbooks of bacteriology have been 
revised and issued in new editions during the past few years. The 


recent editions of Zinsser’s “Text-Book of Bacteriology,” of the book 
on “Pathogenic Microorganisms” by Park, Williams and Krumwiede, 


of Kendall’s “Bacteriology” and of Jordan’s “General Bacteriology” 
have brought these books as nearly up to date as the thoroughness 
of the revisers and the exigencies of publication permit. It is remark- 
able that textbooks dealing with the same general material should 
be as different as these books seem to be. They are, after all, a reflec- 
tion of the interests and experience of their authors. Each book 
has its excellences and defects, and all suffer from the impossibility 
of cramping bacteriology, immunology and serology, medical mycology, 
virology and sometimes protozoology between the covers of one volume 
of from 700 to 1,000 pages. In my opinion, Zinsser’s book is to be 
preferred for its treatment of bacteria in relation to disease, the Park, 
Williams and Krumwiede book for its description of practical technical 
procedures and some aspects of public health bacteriology, and Ken- 
dall’s book for its chemical and metabolic considerations. A newcomer 
in this group is the “Text-Book of Bacteriology” by W. W. Ford, 
published in 1928. The special feature of this book is the systematic 
description of the characteristics of a great number of bacteria and 
other organisms—micro-organisms of air, soil and water, as well as 
micro-organisms of medical importance. The spirochetes, rickettsiae 
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and filtrable viruses are included in the descriptions, and the book 
contains chapters on infection, immunity and serology. Its closely 
printed pages, which number 1,000, contain a wealth of recorded obser- 
vations, and its illustrations, many of them drawings, are refreshingly 
new. It seems likely that this book will prove of more value to the 
systematic bacteriologist than to the beginning student. 

The latest textbook in the field of medical bacteriology deserves 
separate consideration in recognition of its individual excellence. This 
is the two volume work, “The Principles of Bacteriology and Immu- 
nity,” by Topley and Wilson, published in 1929. The book grew out 
of the experience of the authors in attempting to provide adequate 
training for men and women who required a larger course in bac- 
teriology than that given in medical schools in England. ‘The authors 
attempted, as they have stated, to provide a “text-book which will be 
of service to those students of medicine and biology who wish to make 
a serious study of bacteriology and its application to the problems of 
infection and resistance.” They have succeeded admirably in writing 
the first really comprehensive textbook of medical bacteriology in the 
English language, in providing students of biology with an adequate 
treatise on medical bacteriology and in giving medical students a bio- 
logically conceived textbook of appropriate bacteriology. In order to 
accomplish this, the authors required the space of two volumes with a 
total of about 1,300 pages and were forced to omit all detailed descrip- 
tion of technic. The descriptions of technical procedures, which vary 
from one laboratory to another, are easily supplied in manuals. It 
seems to me well to free a book from these encumbering descriptions, 
and I judge from the reception of this book by my associates and 
students that appreciation of its merits has not been decreased by the 
absence of the usual pages on technic. Each volume is divided into 
two parts. In the first part of volume 1, the general characteristics 
of bacteria are described and discussed in the light of modern dis- 
coveries. The second part of the first volume is given to systematic 
bacteriology. In this section, succinct detailed descriptions of many 
micro-organisms, chiefly pathogenic bacteria, are provided. The descrip- 
tions include also organisms of the azotobacter group and other non- 
pathogens. Spirochetes, filtrable viruses and rickettsiae are considered 
here so far as specific knowledge of them permits description. Mycology 
is not dealt with. The terminology used is the nomenclature, occasion- 
ally modified, recommended in the 1920 report of the first American 
Committee of the Society of American Bacteriologists. Volume 2, 
part 3, deals with infection and resistance, immunology and serology. 
Volume 2, part 4, devoted to the application of bacteriology to medicine 
and hygiene, contains concise descriptions of important infectious dis- 
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eases of man and animals and of the most significant bacterial phenom- 
ena associated with these diseases. There is so much to praise in these 
volumes that a review might well become an abstract of the book. 
The intelligence, the critical biologic point of view, the conciseness of 
style and the choice and arrangement of material shown in this book 
give it qualities outranking any other book of its kind known to me. 

The knowledge of the physiology, metabolism and biochemistry of 
bacteria has been collected and systematized in several unusual books 
published during this period. The most comprehensive of these is 
the three-volume work, ‘““The Physiology and Biochemistry of Bacteria,” 
published in the period 1928-1930 by Buchanan and Fulmer. These 
volumes are an exposition of the analysis of bacteriologic data by 
methods of physical chemistry and mathematics. It is amazing to the 
medical bacteriologist to find that so many bacterial phenomena lend 
themselves to investigation by these methods and to see in these books 
so much evidence of the rational physical chemical and biochemical 
trend in the science of bacteriology. The first volume deals mathe- 
matically and descriptively with curves of growth, the phenomena of 
reproduction and the energetics of cells. The second volume is given 
to the effects of environment on bacteria and the third to the effects 
of bacteria on environment. The chemist has criticized these books 
as being abbreviated compendiums of texts in physical chemistry. The 
bacteriologist, however, will find this an assistance rather than a hin- 
drance. Throughout, the authors have been concerned with the appli- 
cation of physics, chemistry and mathematics to the understanding of 
bacterial phenomena. On first inspection, these books appear to have 
little direct bearing on medical bacteriology. But any one who wishes 
to see medical bacteriology escape from the fetters of a diagnostic 
aid knows that its scientific advancement must take off from the 
fundamental knowledge presented in such books as these. 

Somewhat similar material has been handled by Stephenson in 
a single volume, “Bacterial Metabolism,” published in 1930 as one of 
the Plimmer series of “Monographs on Biochemistry.” The author 
has stated in the preface that the aim of her book “has been to choose 
from the mass of data on the chemical activities of bacteria facts 
which may help us gain an insight into the essential chemical processes 
accompanying the life of the organisms concerned.” She voices an 
opinion, fervently held by many, that it is time to “appraise our knowl- 
edge of bacteria as living organisms apart from their role as disease 
germs or the bearers of commercially important catalysts.” Of course, 
all of the significant fundamental knowledge of these organisms will 
in the end be turned to the service of man and animals. Yet it is 
delightful for the broadly interested bacteriologist to find such a hook 


930 ARCHIVES OF PATHOLOGY 


as this one written with an avowed interest in the bacteria for them- 
selves. It is additional evidence that the time is nearly here when a 
refutation will be provided for Lord Balfour’s statement that “though 
the bacteria are the subject matter of bacteriology they do not, in 
and for themselves, constitute its main interest.” Chapters in this 
book deal with energy relations and fermentation, respiration, growth 
and nutrition, the breaking down of carbohydrates, and synthesis, the 
breaking down of proteins, nitrogen fixation and autotrophic bacteria. 
The book has the fine scientific qualities of the monographs of this 
series. 

A great service has been rendered to “all bacteriologists in all 
bacteriological laboratories” by the publication in 1930 by Levine and 
Schoenlein of “A Compilation of Culture Media for the Cultivation 
of Microorganisms.” In this huge book, with pages printed in double 
columns, the formulas of about 7,000 culture mediums have been 
brought together, classified into groups and subgroups, and so arranged 
and catalogued under keys and indexes that the matter dealing with 
any sort of medium and the food requirements of any sort of bacterium 
may be found with ease. The book was prepared at the request of 
the Society of American Bacteriologists and financed by a grant from 
the Digestive Ferments Company. It is a monument to the industry 
of the compilators and their systematic minds. If so many kinds of 
culture mediums are needed by bacteria, the conclusion must be drawn 
that these organisms have extraordinarily fastidious food requirements. 
On the other hand, there is the distinct possibility that the multiplicity 
of minor variations of certain basic mediums is more indicative of 
the uncontrolled vagaries of bacteriologists than of the specialized 
appetites of the bacteria. Perhaps the book will serve to curb the 
invention of new, but unnecessary, culinary mixtures and, while pro- 
viding a mine of useful information, help to stabilize the use of cultural 
substrates. 

A small, but serviceable, companion to this compendium of culture 
mediums and a book with merits of its own that will appeal to the 
medical bacteriologist, as well as to the biochemist and industrial 
bacteriologist, is the “Index to the Chemical Action of Microorganisms 
on the Non-Nitrogenous Organic Compounds,” published in 1930 by 
Fulmer and Werkmann. The material is so arranged that it is possible 
to find in this book under the name of an organism, the products pro- 
duced from various substrates; under the name of the product, the 
organism and the substrate to be used to obtain the desired substance, 
and under the name of the substrate, the products produced from it 
by various organisms. Authorities and references are cited for each 
statement. “Industrial Bacteriology,” by Smyth and Obold, is another 
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book produced in 1930 showing how far the domestication of the 
bacteria has progressed. 

In an attempt to present timely summaries of the “latest results 
of investigations in various lines of bacteriology and immunology,” 
Jordan and Falk, in 1928, brought out a collection of contributions 
from 82 authors under the title, “The Newer Knowledge of Bacteri- 
” By promptness in editing and publication 
the book escaped the delays that cause so many textbooks to be partially 
out of date by the time they are issued. The knowledge in it is in 
many cases sufficiently new and authoritative to serve the needs of 
future textbooks. As may be expected from multiple authorships, the 
treatment of subjects is uneven, sometimes overlapping and sometimes 
contradictory. On the whole, I have found it a useful and stimulating 
book, as have others with whom I have been associated. References 
to various chapters in it in recently published papers indicate that as 
a compendium of modern knowledge in medical bacteriology and 
immunology it has been of general service to investigators. 

Since the decline of the influence of Pettenkofer, less attention has 
been paid by medical bacteriologists to the relation of the soil to 
outbreaks of disease in man and animals. As a source of spore-bearing 
anaerobes, however, the soil plays a predominant role in the gas gan- 
grene and tetanus of man, in botulism and in a number of other infec- 
tions of man and animals. It has important connections with typhoid 
fever, anthrax and possibly actinomycosis. It harbors numerous micro- 
organisms that harmfully or beneficially affect the plants on which 
human beings and animals subsist. In addition, the scientific medical 
bacteriologist cannot afford to neglect the knowledge of bacteria gained 
from the study of the micro-organisms of the soil. Therefore, it is 
appropriate to mention in this review the “Principles of Soil Micro- 
biology” by S. A. Waksman, published in 1927. In this compendium, 
chapter 30 summarizes the knowledge of the soil as a habitat for 
micro-organisms causing diseases of plants and animals. Recent investi- 
gations of enzymes from a micro-organism of the soil inimical to the 
pneumococcus indicate that this field is certain to have an even closer 
relationship to medical bacteriology. 


ology and Immunology. 


If any books might be expected to exhibit the true stage of develop- 
ment or the degree of stability of a biologic science, these should be 
the volumes on classification and nomenclature of the organisms with 
which that science deals. In bacteriology, the chief book on taxonomy 
is “Bergey’s Manual of Determinative Bacteriology,” the third edition 
of which was issued in 1930. A first glance at this book gives the 
impression that a vast number of bacteria are classifiable, and that 
bacteriologists have an acceptable system of classification. But those 
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who have seen this book grow and change under their eyes during the 
past few years and those who seek to place an organism by matching 
its characteristics with the descriptions in Bergey’s manual know that 
while the book reflects a moderate degree of stability in bacteriologic 
taxonomy, it gives evidence also of a large and shifting uncertainty 
in bacteriology. The manual is, in fact, a body of unofficial sugges- 
tions. Its nomenclature is not acceptable to the majority of bacteriolo- 
gists, and in some cases the grouping of micro-organisms seems to 
violate their natural relationships. Nevertheless, the manual is an 
invaluable source of information. As taxonomy must change with 
changes in knowledge, as many descriptions of bacteria are incom- 
plete, and as most medical bacteriologists perpetuate confusion by 
their incorrigible laxity in taxonomic practice, a final and generally 
acceptable classification and nomenclature cannot be expected at this 
time. A recent addition to the English literature of this subject is 
the translation from the German of the two volumes of “Determinative 
Bacteriology” by Lehmann and Neumann. ‘The translation has been 
made by Dr. Robert S. Breed and several associates. Since this book 
contains a certain amount of material on spirochetes, protozoa and 
fungi and on immunologic reactions, it might be placed among the 
handbooks of microbiology. It is appropriate, however, to review it 
in this paragraph dealing with the recent literature on taxonomy. Its 
main interest and “most permanent value,” as Dr. Breed has remarked, 
“lies in its systematic arrangement of our knowledge regarding the 
still too imperfectly known and numerous types of bacteria,” and in 
the classification and nomenclature used by Lehmann and Neumann. 
A distinct service has been rendered English-reading bacteriologists by 
making readily available this important expression of an authoritative 
German point of view. In addition, these volumes will serve as a 
valuable work of reference on the technical, biologic, taxonomic and 
historical matters that interest bacteriologists perennially. Finally, there 
is at present a renewal of the attempt to find some generally acceptable 
taxonomic scheme and nomenclature in bacteriology. Committees of 
the International Society for Microbiology and of the International 
Botanical Congress have been appointed to study these questions and 
to formulate a plan of concerted action. This book is awaited with 
high expectations. 

The increasing knowledge of bacterial variation is apt to make 
the ways of most bacteriologists, especially the taxonomists, difficult 
for awhile. In the end, however—years hence—bacteriology will find 
simplifications and rationality in coordination of the completed studies 
of the variants and of the life cycles of the bacteria. The subject of 
variation in bacteria still lacks its comprehensive book. It is to be 
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hoped that one will be produced, gathering together all the reports of 
sound investigations that have been going on through many years. A 
great deal is already known of many phases of bacterial variability, 
from variations in colonies to variations in cells, from variations in 
metabolism, virulence and toxigenicity to variations in antigenic dis- 
turbances, from such hereditary changes as those described by Mellon, 
Lohnis and Almquist, to changes that might be interpreted as evidence 
of the life cycles of bacteria. The accumulated mass of evidence has 
broken down the unbiologic convention of fixity of form and of other 
characteristics and restored a biologic outlook on the capacity that 
bacteria have in common with other living things to change in response 
to external and internal influences. All of these new studies are of 
great importance to the medical bacteriologist and epidemiologist, as 
they will explain more and more of the phenomena of infectious disease 
and elucidate some of the mysteries of epidemics. At the beginning 
of the period under review one of the most remarkable of the books 
on this subject was the “Bakterien-Cyclogenie” published in 1925 by 
Enderlein. In order to gain an insight into the meaning of most of 
the passages in this book, it is necessary for the reader to learn the 
large new vocabulary coined by Enderlein. It is difficult to appraise 
the value of his observations of sexual phases in bacterial growth 
through “gonits,” “spermits” and the cyclogenic stages consequent on 
the activities of the “mych,” or ultimate nucleus, and the “mychit,” 
or fundamental cellular unit. A great deal of new material can be 
found in this book. The phase of variation known as bacterial disso- 
ciation was studied exhaustively by Hadley, who begins his monograph 
on “Microbic Dissociation” with the statement that for the past three 
decades there has been accumulating an increasing mass of evidence 
pointing to the instability of bacterial species. After recording the 
results of experimental study of many of the conditions that bring 
about microbic dissociation, he points out that many of the important 
problems in modern bacteriology and pathology “have their roots in 
the phenomena of bacterial instability.” In the course of this research, 
the bacteriophage was found to have such close and influential rela- 
tionship to microbic dissociation that Hadley inclined to the view that 
both these reactions—transmissible lysis and bacterial instability—were 
“inseparably united in the reproductive mechanism of the bacterial 
cell.” Bacteriophagic phenomena intensified the interest in filtrable 
viruses and the possibility of the existence of filtrable stages of bacteria. 
The latter subject has for a number of years engaged the attention 
of French bacteriologists. In 1929, Hauduroy summarized much of 
the knowledge of the filtrable forms of bacteria in his book, “Les 
ultravirus et les formes filtrantes des microbes.” More recently, the 
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most exact account of experiments capable of demonstrating the filtrable 
forms of bacteria is the monograph published in 1931 by Hadley and 
his associates, describing their work, “The Filtrable Forms of Bacteria: 
I. A Filtrable Stage in the Life History of the Shiga Dysentery 
Bacillus.” For the first time, bacteriologists have been provided with 
detailed descriptions of methods and procedures for obtaining filtrable 
stages of bacteria. This monograph is certain to stimulate much inves- 
tigation in the attempt to substantiate or to disprove this most significant 
contention. The evidence thus far available seems to be most strongly 
in its favor. A more critical book dealing with morphologic variation 
in bacteria is Henrici’s monograph, “Morphologic Variation and the 
Rate of Growth of Bacteria,” issued in 1928. As a result of his laborious 
measurements of thousands of bacterial cells in various stages of 
growth, he found that the old monomorphic conception can no longer 
be considered sound, and should be modified. On the other hand, he 
concluded that the evidence for the existence of bacterial life cycles 
was inadequate to establish that conception. This field is now in a 
state of intense and fruitful cultivation. 

The filtrable viruses, during this period, have received a very large 
share of the interest of all and the attention of a number of skilled 
investigators. Their medical and economic importance is so great that 
it is somewhat astonishing that really intensive study of them was 
delayed so long. At present, however, new methods of attack from 
the vantage points of methods of attempted cultivation and the analysis 
of inclusion bodies is rapidly extending the knowledge of these minute 
viruses. Two comprehensive books have been published on them. 
The first, in 1922, was the collection of special article under the title, 
“Filterable Viruses,” edited by T. M. Rivers, and the second is the 
volume entitled “Filterable Virus and Rickettsia Diseases,” by E. B. 
McKinley, published in 1929. Although a consideration of the ricket- 
tsiae is out of place here and really requires separate treatment in a 
special volume, these two books present most of the substantiated 
knowledge of the viruses. 

So much of the research in bacteriology during this period has 
had its origin in the study of the phenomena of the bacteriophage 
that it is essential and appropriate to mention here d’Herelle’s compre- 
hensive book, “The Bacteriophage and Its Behavior,” translated by 
G. H. Smith and published in 1926. The phenomena is so well known 
that a review of this book is unnecessary. The importance of the 
bacteriophage, whatever view one may hold as to its nature, is para- 
mount in modern studies and in conceptions of the ultimate unit of 
vitality, the dissociation of bacterial species and the recovery from 
certain acute infectious diseases. 


BAYNE-JONES—BACTERIOLOGY 935 


Medical mycologists see many apparently similar forms of fungi 
producing different diseases and many similar diseases produced by 
apparently different forms of fungi. The troubles seem to lie in the 
variability of the fungi under different conditions and the seeming 
impossibility of combining systematic mycology and clinical nosology 
in a workable classification. Two recent books in this field clarify some 
of the obscurities and darken others. The first of these, essentially 
a medical treatise, is the collection of the Adolph Germann lectures 
delivered by Castellani at the College of Medicine of the University 
of Illinois in 1926 and published later in book form under the title, 
“Fungi and Fungous Diseases.” The book contains apparently concise 
descriptions of the fungi and the fungous diseases, is provided with 
tables for correlations and is well illustrated. It is, however, difficult 
for a student to establish identifications by means of this book. A 
broader and more “botanical” book is Henrici’s “Molds, Yeasts and 
Actinomycetes,” published in 1930, as a handbook for students of 
bacteriology. Most of the available knowledge of fungi is summarized 
in this book. It gives a valuable biologic insight into these organisms 
and more than fulfils the modest purposes of its author. Perhaps 
there are still too many uncertainties in this field to permit the publica- 
tion of the sort of book for which the medical mycologist yearns. 

Notable collections of the really vast accumulations of knowledge 
of the streptococci have been published during the past few years by 
D. and R. Thomson in the “Annals of the Pickett-Thomson Research 
Laboratory” of London. ‘These annals are such large monographic 
treatments of the streptococci that they pass from the category of 
journals into the class of comprehensive books. In addition to present- 
ing summaries of all the literature on the streptococci and on the 
relation of streptococci to scarlet fever, arthritis and rheumatic fever, 
the annals contain the results of photographic studies of the structure 
of the colony of these organisms on Crowe’s medium, photographed 
by a special apparatus using ultraviolet light. The illustrations are 
superb. They do not convince me, however, that they are as significant 
as the authors think them to be for establishing the exact relationships 
among the streptococci. Much additional information is required, as 
is usual in any determinative bacteriologic procedure. 

There is a definite tendency in these days to assign the spirochetes 
to the general class of bacteria. Whatever their nature, the medical 
bacteriologist is forced by occasion and interest to concern himself 
with these organisms. In this case again, he desires a comprehensive 
treatise. He has available numerous short summaries of the knowledge 
of the spirochetes. He will find a large store of facts in the book 
published by August Pettit, in 1928, as a “Contribution a l'étude des 
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spirochétidés.” One whole section of this book is given to a considera- 
tion of the jaundice-producing spirochetes—especially Spirochaeta 
icterohemorrhagiae. Other sections deal with all the types of spiro- 
chetes and the technic of studying them. The book presents the results 
of nearly twenty years of investigation of the spirochetes by Pettit, 
who began his work with Laveran in 1911. 

In many of the books mentioned in this review, the authors have, 
in one way or another, stressed the importance of veterinary medicine 
for human medicine. The study of pathogenic organisms should 
obviously include the bacteria that produce disease in animals along 
with those that produce disease in man. The liaison, however, has 
not always been as close as it should be. In deploring this fact, Topley 
and Willson write: “In no branch of medical science is the sterilizing 
effect of the anthropocentric attitude more obvious than in the study 
of bacterial infection.” This implies that almost too much study by 
man has been devoted to the infections of mankind. A closer relation- 
ship between human and veterinary medicine is being voluntarily sought 
by the intelligent medical bacteriologists and forced by the episodes 
of undulant fever, tularemia and a number of diseases common to 
man and animals. The most recent correlative book on this subject 
is the small volume, “Diseases Transmitted from Animals to Man,” 
published by T. G. Hull in 1930. It is a useful book as far as it 
goes, and is good enough to stimulate the wish that the author would 
enlarge it in the next edition. 

It has been necessary to omit from this review the mention of 
many books, both foreign and American. Enough has been written, 
however, to record the extraordinary activity in bacteriology that has 
been characteristic of the past five years. If there has been no end 
of making many books, this has been due to the limitless material 
from which to make them. 
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Vols. 1 to 9. Vols. 1, 2, 3, 4, 5, 6 and 7 issued to date. London: His Majesty’s 
Stationery Office, 1929 to date. 


PATHOGENIC MickoorGANisMs. A Practical Manual for Students, Physicians and 
Health Officers. By W. H. Park, A. W. Wittiams and C. Krumwiepe. 
Ed, 9. Pp. 819. Philadelphia: Lea & Febiger, 1929. 

ContriBuTION A L’ETUDE bes spiROCHETIDES. By A. Pettit. Ed. 1. Pt. 1. 
MoRPHOLOGIE, PHYSIOLCGIE ET CHIMOTHERAPIE DES SpIROCHETIDES. Pp. 119. 
Pt. 2. GENRES ET ESPECES DES SprROCHETIDES, Pp. 265. Pt. 3. SprrocHAETA 
ICTEROHEMORRAGIAE, Pp, 267. Pt. 4. Tecunigue. Pp. 45. Pt. 5. Brpitocra- 
PHic, Pp. 89. The author, Vannes, France, 1928. 

Fitteras_e Viruses. Collection of Ten Special Articles by Various Authors. 
Edited by T. M. Rivers. Ed. 1. Pp. 428. Baltimore: Williams & Wilkins 
Company, 1928. 

INpUSTRIAL MicropioLocy. By H. F. and W. L. Ed. 1. Pp. 313. 
Baltimore: Williams & Wilkins Company, 1930. 

BactertAL MetarotismM. By M. StepHenson. Ed. 1. Pp. 320. Monographs on 
Biochemistry. New York: Longmans, Green & Company, 1930. 

ANNALS OF THE PicKETT-THOMSON RESEARCH Laporatory. By D. THomson and 
R. Tuomson. Vol. 3: Historical Survey oF RESEARCHES ON THE STREPTO- 
cocci. Pp. 316. 1927. Vol. 4: Tue Patwocenic Srreprococci (ARTHRITIS, 
RueumMatic Fever, CHorea). Pp. 494. 1928-1929. Vol. 5: Tue Patrnocenic 
Streptococcr (ORAL Sepsis, PUERPERAL Sepsis). Pp. 392. 1929. Vol. 6: 
Tue PatHoGeNic Streptococct (ScARLET Fever). Pp. 470. 1930. London: 
Bailliére, Tindall & Cox. Baltimore: Williams & Wilkins Company, 1927- 
1930. 

THe Principces oF BacTerIoLoGy AND IMMUNITY. By W. W. C. TopLey and 
G. S. Witson. Vols. 1 and 2. Pp. 1300. New York: William Wood & 
Company, 1929. 


PrincipLes oF Sou. Micropiotocy. By S. A. WAKsmMaNn. Ed. 1. Pp. 897. Balti- 
more: Williams & Wilkins Company, 1927. 


A Text-Book or BactertoLocy. A Treatise on the Application of Bacteriology 
and Immunology to the Etiology, Diagnosis, Specific Therapy and Prevention 
of Infectious Diseases for Students and Practitioners of Medicine and Public 
Health. By H. Zinsser. With a Section on Pathogenic Protozoa by FE. E. 
Tyzer. Ed. 6, Pp. 1053. New York: D. Appleton & Company, 1927. 


Paleopathologic Report 


OSTEITIS FIBROSA IN A SKELETON OF A 
PREHISTORIC AMERICAN INDIAN * 


HENRI STEARNS DENNINGER, BS. 
University of Chicago Archaeological Survey 


CHICAGO 


In an attempt to understand prehistoric American Indian life one 
must consider not only the cultural aspects, such as artefacts and type 
of burial, but also the pathologic conditions encountered. Anomalous 
or pathologic conditions are in themselves sufficient to modify the 
existence of an individual. An unusual example of a pathologic condi- 
tion was excavated by the University of Chicago Archaeologic Survey, 
from mound F14, Fulton County, Lewistown, III, during the summer 
session of 1930. 

The skeleton is that of a man approximately 35 years old. He was 
a cripple with an affliction involving practically the entire left side of 
the body. During life the left leg was bent over the right at about the 
level of the knee. The left foot and toes were markedly extended and 
permanently fixed. The right leg curved toward the median line. 
Walking must have been difficult, if not almost impossible, as even the 
pelvic and body axes were obliquely alined. The left half of the face 
was askew. A more or less constant rheumatic type of pain must have 
played no small part in his existence. Yet with this man there were 
found many distinctive artefacts, such as bear’s teeth, bone needles, a 
shell necklace, discoidals and an effigy pipe. All these factors indicate 
that he probably held some important position among his fellows, and it 
becomes more significant when one considers the paucity of material 
expression associated with other burials in the same mound.’ He may 
even have been the traditional “medicine man.” 

The exact chronological position of this skeleton is necessarily a 
matter of estimation. The mound in which it was found belongs to 
the last of the three bluff cultures, which precedes the Columbian era by 
several centuries, and is subsequent to the Hopewell culture (about 2,000 
years old). Thus, its age may safely be approximated at 1,000 years. 


* Submitted for publication, Dec. 24, 1930. 

*From the Department of Anthropology, University of Chicago. 

1. The apotheosis of cripples is by no means a new idea. Well known exam- 
ples of this are the deification of achondroplastic dwarfs by the Egyptians as 
described by: Ruffer, Sir M. Armand: Studies in the Paleopathology of Egypt, 
ed. by R. L. Moodie, Chicago, University of Chicago Press, 1921, pp. 35-49. 
Dawson, W. R.: Dwarfs and Hunchbacks in Ancient Egypt, Ann. M. Hist. 
9:315, 1927. 
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Fig. 1.—View in situ of skeleton (F 14-50) showing osteitis fibrosa, Mr. George 
Neumann removing the left femur (see fig. 2). The number 51 refers to a 
skeleton the skull of which lay directly beneath the fragile pelvis of this speci- 
men and was responsible for considerable damage. Note coxa vara position of 


left leg. 


.— Posterior view of the left femur, and posterolateral view of the right. 
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A study of the skeleton indicates that the man to whom it belonged 
was afflicted with osteitis fibrosa, as evidenced by the following obser- 
vations ; * 

The left femur presents the most striking pathologic changes in the 
upper third of the bone. These changes consist of a marked medial 
bending and an extensive enlargement and overgrowth of bone, with 
evidence of cavity formation. The bending of the head and neck of the 
femur on its shaft is such that the axes of these form an angle of 
approximately 45 degrees downward, and is probably not due to previous 
fracture. This must have required the man to hold the leg in a marked 
position of coxa vara, crossing in front of the right leg at about the 
level of the knee. The enlarged portion of the femur begins slightly 
above the junction of the upper and middle third of the shaft. Here 
there is a bony overhanging crest. The anterior surface of this swelling 
is relatively smooth and presents few perforations or porosities. Those 
present are mainly at either end of the enlargement. The perforations 
appearing on the lateral surface seem to have been made during the 
work of excavation. Bony trabeculations and perforations make up the 
posterior surface of this region of the femur, and in the upper part 
bony cords radiate from the margin of the femoral head to the 
trochanter. The lower portion of the posterior surface presents many 
projecting osteophytic growths. 

The interior of the enlarged portion forms a cyst or large cavity. 
In its upper portion the cavity is filled with soft, fine, irregular, sponge- 
like bone, derived from the pathologic changes in the bone marrow. The 
cortical bone about these cavities is very fragile and in places exceed- 
ingly thin. <A lacelike trabeculation associated with spongy bone is 
found to extend through the entire marrow cavity on the lateral side. 
Just above the lateral condyle on the popliteal surface is an eroded, per- 
forated, ulcer-like area, connecting with the peculiar bone formation 
described in the marrow cavity. This appears to be an early stage in 
the peripheral invasion of the disease. 

In the right femur the pathologic changes are found in the proximal 
fourth of the bone, and are by no means so extensive. The normal 
contours are increased in size, with a nodular enlargement above the 
intertrochanteric crest. The surface here is perforated by hiati, from 


2. As here considered, osteitis fibrosa is a primary disease, in contrast with 
the secondary fibrous osteitis often definitely associated with inflammatory lesions. 
Primary osteitis fibrosa “is a distinct clinical entity, is very liable to be confounded 
with osteomalacia, osteitis deformans, or with central bone tumors, and is very 
puzzling to the practitioner,” according to R. L. Knaggs (The Inflammatory and 
Toxic Diseases of Bone, New York, William Wood & Company, 1926, p. 1246), 
and I may add that our position as paleopathologists, diagnosing only from the 
osseous remains, is at times no less dilemmatic. 


H | 
if 
: 


942 ARCHIVES OF PATHOLOGY 
4+ to 8 mm. in diameter, leading into a cavity, continuous with that of 
the bone marrow. Spongy bone is also found in this cavity. In the 
unaffected portions the cortex of both femurs is of normal thickness. 

The right tibia exhibits a diffuse nodular swelling slightly above the 
middle of the shaft. On the medial surface there are two deeply eroded 
areas in the cortex, the smaller of which (2 by 4 cm.) is surrounded 
by a slightly raised, eburnated ring of bone. Its base is composed of 
soft spongy bone and irregular bony trabeculae around numerous hiati 
which lead into the marrow cavity. The larger eroded area (3 by 
7 cm.) is similar in appearance, except that the margin is eburnated only 
in the back and here blends with a diffuse nodulation on the posterior 
surface. The left tibia was badly broken in situ by roots, and only the 
lower third of the shaft shows nodular enlargements. 

The fibulae of both the right and the left legs present all the patho- 
logic changes described. There are nodules associated with eroded 


Fig. 3—Roentgenogram of the left femur showing cyst formation, thinning of 
cortical bone. trabeculation and abnormal deposition of bone. 


areas, and cavities indicative of either cysts or fibrous areas, in various 
portions of the shaft. Such regions contain spongy bone and trabeculae 
and have a rarefied cortex. It may be noted here that in the long bones 
none of the articular surfaces are involved. 


The bones of the right foot appear to be unaffected, while those 
of the left foot show a general increase in porosity of surface. Only 
the first and second metatarsals of the left foot show any significant 
pathologic changes. The first metatarsal contains spongy bone through- 
out and an eroded perforation on the distal end of the dorsal surface. 
The second metatarsal shows only an eroded area at the proximal en‘. 
As the bones of the left foot were uncovered in situ, they delineated 
the position of a marked talipes equinus. 

In the right os coxz only the ischiopubic ramus and ischial tuber- 
osity are involved by a single cystic swelling extending from the center 
of the tuberosity into the ramus. The erosion of the surface in this 
region extends upward to the posterior surface of the acetabular portion 
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Fig. 4—Medial views of right and left fibulae and of right tibia. 


Fig. 5.—Lateral aspect of left os coxae and posterior view of sacrum. The 
loss of osseous material in the lower portion of the ileum and that in the right 
side of the sacrum are due to crushing in the grave, and do not represent a 
pathologic condition. However, the extensive involvement of the bones is evident. 
The first coccygeal segment has ankylosed with the sacrum. 
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of the ilium. A small osteophyte is present at the attachment of the 
transverse ligament to the acetabular margin. The left os cox had 
been crushed in the grave, but sufficient material remains to show the 
extensive pathologic changes that had taken place. The portion of the 
ilium above the acetabulum is ballooned out with a series of cavities to 
a width of 6.5 cm. The lateral and medial surfaces are much eroded, 
and many of the hiati show eburnated margins. The interiors of the 
cavities contain trabeculations and spongy bone. ‘The sacral articular 
surface is missing, 

Sacral involvement is primarily on the left side, as in the pelvis. 
The enlargement is directed laterally, so that the anterior sacral 
foramina become ellipses. These open into a large cavity between the 
first and fifth sacral vertebrae, continuous with the posterior foraminae 
and with the sacral canal. The articular surface of the left side is 
much eroded, jagged and perforated, indicating that this joint formed 
no barrier to the extension of the disease process. A bending of the 
lower portion of the sacrum to the right may be due to long continued 
pathologic action, 

Extensive changes are to be found in some of the ribs. The first 
left rib is about three times the size of its opposite in width and 
breadth, but its length is not increased. Its surface is somewhat eroded 
at the head, and the body is a mere cavity with thin cortical bony walls. 
The second, third, fourth and tenth ribs are unaffected. Of the remain- 
ing ribs of the left side it was possible to save only the seventh, ninth and 
eleventh. These are merely fragile laceworks of bone, with only the 
heads retaining their identity. As their condition is ineffable, one must 
rely on the accompanying illustrations. On the right side the ribs 
are unaffected, except for a small portion on the anterior surface at the 
angle of the fifth. 

In the vertebrae the pathologic changes are similar to those described 
in the other bones. The seventh cervical vertebra has cavitous transverse 
processes and spine, with characteristic erosion and perforations of the 
surface. Like changes are also found on the left transverse processes 
of the fifth to the tenth thoracic vertebrae, and the ninth, tenth and 
eleventh show involvement of the right transverse processes. The body 
of the eighth thoracic and that of the second lumbar vertebrae have been 
perforated by the pathologic process. An incipient perforation is seen 
in the body of the sixth thoracic vertebra. 

The involvement of the skull by the disease is limited to contiguous 
portions of the left maxilla, palatine bone and pterygoid process of the 
sphenoid. The anterior portion of the palate is also affected, causing 
a dissymmetry of the nasal aperture on the left side. The palate here 
is 1.5 em. thick, but is of normal size posteriorly. It bulges som2- 


| 
| 
| 
| 
- 


Fig. 6.—Vertebral column viewed from the left side; the third lumbar vertebra 
was broken, a space representing its location. At the right are the first, second, 
third, seventh, ninth and eleventh ribs of the left side, of which the second and 
third are normal. 


Fig. 7.—Roentgenogram of ribs, showing extensive cyst formation and 
faction. 
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what below the normal palatal plate and presents an eroded surface. 
The pterygoid region on the left side is composed of a hard, porous 
enlargement of bone with only narrow ridges suggesting the pterygoid 
laminae. The base of the normal right pterygoid process measures 
1.2 cm. across, while the base of the affected side measures 2.5 cm., 
the pterygoid fossa being essentially eliminated. The palatine canal 
and other foraminae in this region are patent. 

The foregoing material appears to me to indicate clearly that here 
for the first time is a case of osteitis fibrosa in a prehistoric 
American skeleton, Osteitis deformans has been encountered, but 
differs from osteitis fibrosa in important features, both in its effect 
on the living person and in the condition of the bones after death.* 

Osteitis fibrosa is a multiple disease of bone characterized by 
resorption of bone and its replacement by a fibrous connective tissue, 
associated with formation of cysts. The disease very seldom appears 
after the age of 40 and may occur before puberty. In recent years 
many cases have been found in association with parathyroid adenoma. 
The pathologic changes in the bones show: (1) extensive resorption of 
bone, which I have termed, macroscopically, erosion ; (2) irregular, mal- 
formed deposition of bone throughout the fibrous growth;* (3) forma- 
tion of cavities associated with swelling beyond the normal contours of 
the bone; (4) rarefaction of cortical bone in the involved regions only, 
the cortical bone elsewhere being of normal thickness and consistency, 
and (5) a characteristic nodular appearance, as the disease possesses no 
uniformity of distribution or progress. 

Roentgenograms of the entire skeleton have been made, and those 
of the bones described in detail substantiate the pathologic changes 
enumerated in foregoing paragraphs. The left femur and ribs present 
the most characteristic: features of the disease (see figs. 3 and 7). 


3. There is a recent tendency to consider osteitis fibrosa, osteitis deformans 
and osteomalacia as a clinical group under the term of osteodystrophia fibrosa. 
However, from a paleopathologic point of view it seems advisable to retain them 
as entities so that any remains of a doubtful pathologic nature may be more crit- 
ically approached, and thus rescued from the oblivion imposed by an all inclusive 
term. 

4. It is understood that the replacement of bone by fibrous tissue can be seen 
only in fresh specimens, and it is during this active stage of the disease when 
fibrous tissue predominates, that the bending occurs. 

5. Some of the bones that appear normal grossly show in the roentgenograms 
small areas of rarefaction, which may indicate an incipient process of the disease, 
but which are, indistinguishable from the condition known as spotted atrophy. 
Such areas are found in the right calcaneus, the right and left astragalus, several 
of the ribs on the right side and the bodies of the sixth, eighth and ninth thoracic 
and the second lumbar vertebrae. The acetabula, the heads of the femurs and 
a few of the vertebral bodies show minute osteo-arthritic changes which are neg- 
ligible. 
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Involvement of the skull in the specimen is limited to the left side of the 
base as described, the roentgenograms showing nothing typical of the 
condition, the calvarium being normal in thickness and exhibiting no 
rarefaction. 

Osteitis deformans, on the other hand, differs in the following 
characteristics: 1. As the bone marrow is transformed into fibrous 
tissue and ultimately into bone, it encroaches on the inner surface of 
the cortex increasing its thickness. 2. A similar change takes piace 
on the outside through the subperiosteal deposition of layers of bone. 
Thus in osteitis deformans the cortex may become 1 cm. or more in 
thickness, which characteristically is uniform throughout the length of 
the bone, and is seldom associated with the formation of cysts. I. 
typical cases the thickness of the calvarium is increased four or more 
times the normal. Further, osteitis deformans is a disease of middle 
age, rarely beginning before the age of 40. These characteristics 
obviously do not obtain in the specimen described. 

It is noteworthy that this case may be classed among the rarities 
because the involvement is so extensive, although practically unilateral.° 


1640 West Adams Street. 


6. Since the foregoing observations were submitted for publication two pre- 
historic skeletons showing pathologic changes have been reported, for which the 
diagnosis of osteitis fibrosa has been suggested. The first, showing a bilateral 
involvement of the humeri only, was described by Leon Pales in his recent book, 
“Paleopathologie et pathologie comparative,” published in Paris by Masson & Cie, 
1930. The second is reported by E. A. Hooton, as follows: “Catalogue no, 60061, 
sex doubtful, aged 35-39: Diagnosis, (1) Spondylitis deformans; (2) Periostitis 
of mid shaft of left tibia. H. U. Williams, ‘probably osteitis fibrosa,’” The 
Indians of the Pecos Pueblo: A Study of Their Skeletal Remains, New Haven, 
Yale University Press, 1930. 


Notes and News 


University News, Appointments, Promotion, Resignations, etc.—Simon 
Flexner, director of the Rockefeller Institute for Medical Research, has been 
elected a corresponding member of the French Academy of Sciences in the section 
of medicine and surgery. 

James Lorraine Smith, professor of pathology and dean of the faculty of 
medicine at the University of Edinburgh, died on April 18, 1931. 

The order of the White Lion has been conferred on Frederick G. Novy, pro- 
fessor of bacteriology in the University of Michigan, by the president of the 
Republic of Czechoslovakia. 

James R. Cash, professor of pathology in Peiping Union Medical College, has 
been appointed professor and head of the department of pathology in the school 
of medicine of the University of Virginia. 

Richard V. Lamar, professor of pathology and bacteriology in the school of 
medicine of the University of Georgia, has resigned to accept the position of 
pathologist in the state hospital at Nulledgeville. 

It is reported John A. Kolmer has been appointed professor of immu- 
nology and chemotherapy in the Temple University school of medicine, 
Philadelphia. 

Israel Davidschn, formerly pathologist to the Mount Sinai Hospital in Phila- 
delphia, has assumed the duties of pathologist to the Mount Sinai Hospital in 
Chicago. 


Society News.—At its recent meeting the American Association for Cancer 
Research elected Francis Carter Wood president, Edward B. Krumbhaar vice- 
president and William H. Woglom secretary and treasurer. 

The following are the officers of the American Society of Experimental 
Pathology for the year 1931-1932: president, Samuel R. Haythorn; vice-president, 
Peyton Rous; secretary-treasurer, C. Phillip Miller, Jr.; councillors, Carl V. 
Weller and S. Bert Wolbach. 

At the annual meeting of the American Association of Pathologists and Bac- 
teriologists in Cleveland, Ward J. MacNeal was elected president, E. T. Bell 
vice-president, G. B. Mallory treasurer, Howard T. Karsner secretary and O. T. 


Avery councillor. The next annual meeting of this society will be held in 
Philadelphia on March 24 and 25, 1932. 


Deaths.—Aldred Scott Warthin, Professor of Pathology in the University of 
Michigan since 1903, died on May 23, at the age of 65 years. 
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Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 


JAUNDICE IN ExPERIMENTAL Coccrpiosis oF Rapsits. Grorce W. BACHMAN 
and Paris E. MENENDEZ, Am. J. Hyg. 12:650, 1930. 


Tests on 31 rabbits infected with Eimeria stiedae gave 111 positive reactions for 
bilirubin, of which 90.1 per cent were direct, 8.1 per cent indirect and 1.8 per 
cent were biphasic. One rabbit slightly infected failed to give a positive reaction. 
The large variations in quantitative estimates of bilirubin contents in these rabbits 
are probably due in part to the fact that the determinations were made at intervals 
of days and not at intervals of hours and also to the amount of epithelial destruc- 
tion of the bile ducts during the various stages of schizogony. No attempt was 
made to explain the indirect and biphasic reactions obtained in these tests. The 
intensity of the infection found in some of these rabbits could have caused the 
rupture of small blood vessels and the destruction of hepatic cells, which would 
be sufficient to account for the small percentage of hemolytic jaundice. The 
high percentage of direct immediate reactions obtained in these tests indicates 
obstructive jaundice. Microscopic studies of stained sections of livers in the 
early stages of schizogony show the epithelial cells of biliary passages parasitized 
and swollen. In the latter stages of the infection the biliary passages may be 
seen plugged with proliferated cells of the epithelium and oocysts. In heavy infec- 
tions the gall ducts and gallbladder are plugged with the numerous orange-yellow 
colored oocysts. The compaction of these oocysts gives rise to obstructive jaundice. 


AvuTHORS’ SUMMARY. 


Epema. Herman Etwyn, Am. J. M. Sc. 180:781, 1930. 


We have thus come to the understanding that in every case of general edema 
there is a slowing up in the rate of movement of water from the depots through 
the tissue barriers to the blood stream. With the normal intake of water and salt 
and their rapid removal from the blood into the tissues, the free water there is 
rapidly increased. When a certain amount of water has accumulated, it becomes 
visible as edema. The slowing is the result of a central regulatory change and 
affects the constellation of electrolytes in the tissue barriers through which the 
water moves to the blood and lymph streams. This slowing is produced, first, 
whenever the water content of the blood threatens to be unduly increased, as in 
cardiac failure, or in acute diffuse nephritis; second, when the change is primarily 
in the regulatory center, along with the depression of other vegetative functions, 
especially of the basal metabolic rate. This is the case in chronic undernutrition 
and in chronic wasting disease. Third, it is produced when there is a primary 
disturbance in the central regulation for the control of sodium chloride in the 
body. This is so in certain cases of edema without cardiac or renal diseases, and 


witho hronic undernutrition. 
mom ¢ ¢ undernutritio AUTHOR’s SUMMARY. 


OVARIAN AND Pituitary CHANGES ASSOCIATED WITH HyDATIDIFORM MOLE 
AND CnHorio-EpirrHetioma. E. Novak and A. K. Korr, Am. J. Obst. & 
Gynec. 20:481, 1930. 


According to certain observers, multiple lutein cysts of the ovaries occur in asso- 
ciation with hydatidiform mole in 60 per cent of cases and with chorio-epithelioma 
in about 10 per cent. Most of the statements are based on the results of abdominal 
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palpation. Such cysts disappear spontaneously after evacuation of the uterus. The 
authors had occasion to examine the uterine contents and ovaries of four women, 
two of whom had a hydatidiform mole; the other two a chorio-epithelioma. The 
pituitary gland of one of the latter was also available for study. The ovaries 
of all the women contained cysts—the “hyperreactio luteinalis polycystica.” In 
the pituitary, only the usual changes accompanying pregnancy existed, but these 
had persisted longer than usual. To explain the conditions the following inter- 
reactions are assumed: The trophoblastic increase in chorio-epithelioma (persisting 
in the metastases after evacuation of the uterus) is responsible for the pituitary 
reaction. The anterior lobe of the pituitary, “the motor of the ovary” in its 
normal cyclical activity also causes the ovarian changes of normal pregnancy 
and also those occurring in hydatidiform mole and chorio-epithelioma. 


GEORGE RUKSTINAT. 


A CoMPARISON BETWEEN SIMULTANEOUS EQUAL-SIZED, CLOSED OBSTRUCTION 
OF THE DUODENUM AND ILeum. J. J. Morton and W. C. Suttivan, Arch. 
Surg. 21:531, 1930. 


The distal 10 cm. of the ileum and of the duodenum were obstructed in dogs. 
Every twenty-four hours the loops were aspirated, and the contents measured 
and Teinjected in order to estimate accurately the rate of secretion without dis- 
turbing the intra-intestinal pressure relations which had occurred. The secretory 
rate for the ileum is practically negligible as compared with that of the duodenum, 
which is rapid. The intra-enteric pressure is from four to seven times higher in 
twenty-four hours in the duodenum than in the ileum. The distensibility of both 
loops is about the same, but the ileum increases in length as compared with the 
obstructed loop of the duodenum. In those cases in which spontaneous rupture 
occurred in the closed loops, the closed duodenal loop was the one affected. Death 
in these animals was due to peritonitis. In the other animals, death was due to 


toxemia, and after death it was noted that a pressure equal to 1,600 mm. of 
mercury was necessary to rupture the closed loops. However, as rigor mortis 
advances, the pressure required to produce rupture is lower. This is due to the 
loss of elasticity of the musculature. N. Eneee 


THE EFFECT OF PERICARDIOSTOMY ON THE MECHANICS OF THE CIRCULATION. 
C. S. Beck and W. V. Cox, Arch. Surg. 21:1023, 1930. 


Experiments were made on dogs to determine the influence of atmospheric 
pressure on the action of the heart after pericardiostomy. A preliminary opera- 
tion is necessary in dogs, because there is no triangle of safety in the precordial 
zone. Hence, the pericardium must be sutured to the left thoracic wall over an 
area about 3 cm. in diameter. Pericardiostomy may be performed about seven 
weeks later, and arterial and venous pressure and cardiac output determined. 
Following pericardiostomy, there is a sustained rise in venous pressure and a 
fall in the arterial pressure of from 8 to 30 mm. of mercury. Atmospheric pressure 
acts as an air tamponade on the heart and the great vessels within the pericardial 
sac, and produces dilatation of the sac. Hence, operative procedures can hold 
out reasonable hope for success only in cases with adequate circulation. 


N. Enzer. 


A New TRANSMISSIBLE STRAIN OF THE LeEucosis (LEUCEMIA) oF FowLs. 
J. Furtu, J. Exper. Med. 53:243, 1931. 


Myeloid leukosis and erythroleukosis can be transmitted from one bird to others 
by emulsions of infiltrated organs, whole blood cells and plasma. Inoculation is 
more often successful with blood cells or with whole blood than with plasma or 
with emulsions of organs infiltrated as the result of leukosis. Inoculation with 
material from a bird with myeloid leukosis or with erythroleukosis produces both 
conditions and in many instances mixed forms with characteristics of both. Evi- 
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dence is wanting that lymphoid leukosis is caused by the agent that transmits 
myeloid leukosis and erythroleukosis. The occurrence of lymphoid leukosis among 
the birds inoculated with material from myeloid leukosis or erythroleukosis may 
be explained as spontaneous disease. Injury to cellular structure by treatment with 
distilled water or by repeated freezing and thawing does not destroy the agent 
that transmits the disease. Berkefeld filtrates have failed to transmit regularly 
myeloid leukoses or erythroleukosis. The evidence obtained shows, however, that 
the transmissible agent is filterable, although there are technical difficulties in its 


filtration. AuTHor’s SUMMARY. 


TRANSMISSION EXPERIMENTS WITH LeEvucosis oF Fowts. E. L. Sruspss and 
J. Furtu, J. Exper. Med. 53:269, 1931. 


It is shown, in a carefully controlled experiment, that the leukemia of fowls 
can be readily transmitted from chicken to chicken by injection. Of twenty-five 
fowls, thirteen were given intravenous injections of blood from a chicken with 
erythroleukosis and twelve injections of blood from a chicken with myeloid leukosis. 
The birds that received the injections and an equal number of controls that did 
not were kept in tiers of alternating cages under as nearly identical conditions 
as possible. The donors, the controls and the birds that were given injections 
were all of the same stock and of the same age. In the two series, thirteen or 
52 per cent of the twenty-five fowls that were inoculated developed leukemia within 
from four to ten weeks after injection. The two types of leukemia, erythro- 
leukosis and myeloid leukosis, developed in both groups irrespective of the type 
used for injection. Among controls that were not given injections, erythroleukosis 
or myeloid leukosis were not observed. Lymphoid leukosis occurred in one fowl 
that had received an injection but since it also occurred in one control it may be 
assumed that it was probably not caused by the material used for injection. 


Avutuors’ SUMMARY. 


A CRITERION OF HEMORRHAGIC DIATHESIS IN EXPERIMENTAL Scurvy. G. 
Datiporr, J. Exper. Med. 53:289, 1931. 


The degree of scorbutic change in the vessels of animals with experimental 
scurvy can be roughly measured by establishing the amount of negative pressure 
required to produce petechial hemorrhages in the skin. The test shows that the 
hemorrhagic diathesis in experimental scurvy develops earlier than any other 
known sign of the disease and that it persists in some degree throughout. The 
response of the blood vessels to the administration of antiscorbutic substances is 
extremely rapid as shown by the test, but it varies with the amount of anti- 
scorbutic substance given and its method, of administration. The changes in the 
resistance of the vessels follows a curve which rises toward recovery during the 
end of the first week that a scorbutic diet is fed, reaches a peak in the second 
week, and then falls steadily during the remainder of the course of the disease. 
This indicates that the course of the disease is not constant and progressive. 
The test may have clinical value in the diagnosis of scurvy. 


AvuTHOR’s SUMMARY. 


EXPERIMENTAL Dust INHALATION IN GuINEA Pics. F. Haynes, J. Hyg. 31:96, 
1931. 


All inhaled particles are rapidly ingested by certain individual cells belonging 
to the alveolar epithelium. These cells (dust cells or phagocytes) remain in the 
parenchyma of the lung until they have ingested an amount of dust constituting 
the cell’s saturation load. This load varies with different dusts. A cell that 
has attained its saturation load sooner or later becomes detached from the alveolar 
wall and either migrates into the lymphatics or becomes free in the alveolus. In 
the former case, it passes into the pulmonary lymphoid tissue and thence to the 
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bronchial lymph glands. In the latter case, it passes up the bronchial tree to be 
either coughed out or swallowed. Dust cells that speedily leave the alveolar wall 
are principally eliminated by the bronchi. In the case of a dust cell being 
eliminated from the lung via the lymphatics, it may be arrested in the periatrial 
lymphatics on account of its bulk. The dam thus produced offers obstruction to 
the passage of other dust cells shed into the alveoli. Groups of free dust cells 
in the obstructed alveoli form plaques, which degenerate and liberate their dust. 
This is again ingested, and the irritation caused by such a process may lead to 
fibrosis. The continued presence of dust-laden cells in the lymphatics may set 
up a foreign body irritation, with resulting fibrosis. Most inhaled particles contain 
soluble matter, at least to a very small extent. The solute may be either harm- 
lessly active or toxic. If the former, the cell is stimulated to detach itself from 
the alveolar wall, and so remove the dust. If the latter, the solute effects the 
viability of the phagocyte, which becomes less able to detach itself. At the same 
time the solute diffuses into the adjacent tissues, with irritation to them, and 
consequent fibrosis. The more soluble form of a substance causes greater pulmonary 
damage than the less soluble. The solute, therefore, plays a large part in the 
determination of damage. 

While many dusts cause pulmonary fibrosis, silica is the dust par excellence 
predisposing to tuberculosis. This is doubtless due to its influence in forming a 
medium suitable not only for the survival but the proliferation of the tubercle 
bacillus in the lung (Kettle, private communication). The harmful effects of 
soluble silica may be neutralized by simultaneous administration of basic dusts 
such as aluminum hydroxide or magnesium carbonate, though the latter are them- 
selves harmful when inhaled alone. It is suggested that their respective solutes 
combine to form monosilicate. Monosilicates do not appear to have any harmful 
effect on the lung. Heavy inhalations of any dust are liable to cause pulmonary 
damage. The intensity of the initial pulmonary reaction to a dust is very generally 
in inverse ratio to the degree of eventual damage caused by the dust. 


AvutHor’s SUMMARY. 


Tue Errects or INHALATION OF BENZINE AND BENZENE. 
Klin. Wehnschr. 9:2106, 1930. 


The inhalation of small quantities of benzine and benzene over long periods 
gave rise in animals to chronic bronchitis, emphysema, epithelial proliferation in 
bronchi and alveoli and atelectasis, but carcinoma did not develop. The anemia 
and other blood changes characteristic of benzene poisoning gradually appeared. 


M. SCHMIDTMANN, 


Gout IN AN INFANT FivE WEEKs oF AGE. FE. Mayer v. Scuopr, Klin. 


Wehnschr. 9:2148, 1930. 


The author reports the details of the clinical course and examinations of the 
tissue in a case of gout in a child 5 weeks old. The urates were formed from 
endogenous purines. The kidneys were contracted. 


Epwin F. Hrrscu. 


HYPERINSULINISM WitH HypoGtycemic Symptoms, F, Krause, Klin. Wchn- 
schr. 9:2346, 1930. 


A disease was observed in a man, aged 43, which was caused by hypoglycemia, 
and which is interpreted as a hypoglycemic reaction of the organism. This condi- 
tion of spontaneous hypoglycemia is caused by hypersecretion of insulin, and the 


morphologic basis is probably a tumor of the pancreas. haveonis Gtauany. 


CIRCULATORY AND TUBULAR INSUFFICIENCIES OF THE KipNEY. ERWIN BECHER, 


Klin. Wehnschr. 9:2350, 1930. 
Circulatory and tubular insufficiencies of the kidney are distinguishable. In 
the circulatory insufficiency which occurs with acute nephritis and cardiac insuffi- 
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ciency, the total nonprotein nitrogen of the blood, the urea and the uric acid 
are increased, and other changes are absent. This is due to the decreased circula- 
tion of the blood through the kidney and without, or only slightly, altered tubular 
function. With true tubular insufficiency, there is a marked increase of the 
putrefactive substances of the blood as well as of the nitrogenous substances. 
There are a hyposthenuria or isosthenuria and light-colored urine, because the 
oxidation of the urochrome in the kidney does. not occur. 


AvuTHOR’s SUMMARY. 


BLtoop DEPRESSOR SUBSTANCE IN TissuES. Fritz LANGE, Miinchen. med. 
Wehnschr. 77:2095, 1930. 


A thermostabile substance with depressor properties has been extracted from 
many different visceral tissues, and by exclusion is thought to be held in the 
peripheral portions of small blood vessels. Renal tissues contain an appreciable 
amount of this substance. The ingestion of renal tissue has been found in cats 
and man to lower the blood pressure. Preliminary tests indicate that the active 
substance is not purine, choline or histamine. Sowtn 3. Saleen. 


THe INFLUENCE OF THE SYMPATHETIC NERVOUS SYSTEM ON THE PANCREAS. 
Boris GOuLpsTEIN, Ztschr. f. d. ges. exper. Med. 74:128, 1930. 


Experiments on the isolated pancreas indicate that the effect of the sympathetic 
nervous system on the secretory activity of the pancreas is exerted in two ways: 
it strengthens the ferment-forming processes and its helps to retain the ferments 
in the cells (apparently by affecting the cellular permeability). 


PEARL ZEEK. 


Pathologic Anatomy 


SrrRucTURAL CHANGES IN YELLOW Fever. QO. Kiotz and T. H. Bett, Am. J. 
Path. 6:655, 663 and 689, 1930. 


In yellow fever, the spleen, like the liver, presents no distinctive gross features 
comparable with those seen under the microscope. Active hyperemia is met with 
in about 80 per cent of cases, but is unaccompanied by leukocytic infiltration. 
There is absence of hyperplasia in the fixed tissues of the pulp. Changes in the 
malpighian corpuscles characterize the splenic picture. Here we recognize four 
phases of the reaction : 

1. Mononucleosis. The type cell is an undifferentiated mononuclear derived 
from the reticular tissue of the follicle; it never entirely disappears during the 
entire course of the disease. 

2. Lymphopenia. There is a striking loss of lymphocytes from the whole organ, 
which persists throughout the reaction. 

3. Hyperplasia of the fixed tissues of the follicle. False germinal centers are 
formed. 

4. Degeneration. This is manifested throughout the whole spleen by vesicular 
nuclei and waxy degeneration of cytoplasm. False germinal centers undergo 
retrograde changes, amounting sometimes to actual necrosis. Pseudomitosis of the 
primitive mononuclears is observed. Large fragmented nuclear forms appear in the 
pulp. 

A third of the cases show a few large multinucleate giant cells resembling mega- 
karyocytes. A moderate eosinophilia is commonly observed in the later stages of the 
reaction. Changes in lymph glands parallel those in the splenic corpuscles, which 
is evidence of the fact that the toxin of yellow fever has a selective action on 
lymphopoietic tissue. We have found a careful examination of the spleen to be 
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frequently helpful in facilitating a pathologic diagnosis when yellow fever must 
be differentiated from other conditions giving rise to lesions in the liver and 
kidneys. 

Grossly, the liver in yellow fever is characterized by the absence of distinctive 
changes such as are seen under the microscope. Microscopically, the hepatic tissue 
presents noninflammatory necrosis and necrobiosis:of the parenchyma, unaccom- 
panied by collapse of the tissue or interstitial hemorrhage. The outstanding change 
is a coagulative hyaline necrosis (the Councilman lesion), which does not attack the 
hepatic cells in an orderly fashion, but occurs as a diffusely sprinkled lesion often 
most marked in the midzone (the da Rocha Lima distribution). This specific 
necrosis is always preceded or accompanied by fatty degeneration and cloudy swell- 
ing. In the earliest stages it is characterized by the formation of dense acidophil 
masses within the neutrophil cytoplasm of the hepatic cells. Later, discrete, highly 
refractile, hyaline globular bodies appear, often possessing a flattened, pyknotic 
nucleus at the periphery of the mass. These bodies are usually honeycombed with 
fat vacuoles which they have incorporated. The process goes on to massive 
involvement of parenchymal tissue and ends in cellular disintegration, but no 
appreciable autolysis of the affected cell structures is seen in the acute stages. The 
Kupffer cells suffer some damage, but not necrosis. The vascular system, biliary 
channels and stroma are uninvolved in the disease. Specific nuclear inclusions were 
found in the livers of seventeen of nineteen monkeys of the species Macacus 
rhesus, and in those of twenty-three of ninety-three human beings with yellow 
fever. Their identification was attended with difficulties, but when their presence 
could be established the diagnosis was thereby facilitated. The store of glycogen 
in the liver is depleted in proportion to the severity of the lesion. The lesions of 
the liver in yellow fever possess several features in common with the lesions of the 
liver in other diseases due to virus. 

Six rhesus monkeys which had recovered from experimental yellow fever showed 
complete and scarless regeneration of the liver and kidney. This bears out 
clinical evidence that neither cirrhosis of the liver nor contracted kidney follows 
yellow fever in man. Special attention is directed to the sequence of events taking 
place in the liver. Except in cases of chloroform poisoning, hepatic damage of 
equal magnitude rarely occurs without producing some scar formation. The liver 
in yellow fever proves that destruction of parenchymal cells alone is not a sufficient 
stimulus to induce replacement fibrosis. The absence of fibrosis in the liver and 
kidney. is due to a peculiar immunity which the stromal structures manifest toward 
yellow fever; there is no stimulation of connective tissue elements during the acute 
stage of the disease. The reasons for this are, we believe, related to the noninflam- 
matory, nonautolytic character of the acute pathologic process and to the absence 
of thrombosis in the small parenchymal blood vessels. Regeneration originates in 
islands of parenchymal cells that have survived the attack, and quickly restores the 


tissues to their original state. 


ENpocarpiAL Pockets. Otto Sapurr, Am. J. Path. 6:733, 1930. 


In two cases of subacute bacterial endocarditis of the aortic and mitral valves 
with insufficiency of the aortic valve, endocardial pockets with openings toward 
the aorta were found on the interventricular septum of the left ventricle. The 
initial lesion which brought about the formation of the pockets was a circum- 
scribed parietal endocarditis. The continuous regurgitation formed the pockets 
secondarily. In one case of rheumatic endocarditis of the mitral valve with 
insufficiency of this valve, endocardial pockets were present in the left auricle. 
These pockets were open toward the mitral valve. They also were inflammatory 
in origin and were formed secondarily by the regurgitation after the insufficiency 
of the mitral valve had been established. In two cases of syphilitic involvement 
of the aortic valve with insufficiency of this valve, endocardial pockets opening 
toward the aorta were found. These pockets were caused primarily by the 
mechanical irritation of the regurgitating blood columns. Two cases of syphilitic 
involvement of the aortic valve with insufficiency of this valve and marked stenosis 
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of the conus arteriosus sinister, and one case of rheumatic endocarditis of the 
aortic valve with stenosis of its orifice, showed endocardial pockets on the interven- 
tricular surface of the left ventricle. These pockets were open toward the apex of 
the heart. They were brought about by the mechanical irritation of the systolic 
blood stream acting as a trauma on the endocardium in the region of the stenosed 
portions. Diastolic endocardial pockets are evidence in favor of the view of 
actual regurgitation of blood volume. The nomenclature of “diastolic pockets,” 
referring to those open toward the aorta, and “systolic pockets,” referring to those 
open toward the apex (Krasso), is justified. Endocardial pockets cannot be 


regarded as manifestations of functional adaptation. PRN Ra 


TRANSFORMATION OF SINUSOIDAL ENDOTHELIUM INTO THE ORDINARY CAP- 
ILLARY Type. F. A. McJunkin, Am. J. Path. 7:9, 1931. 


In granulation tissue within the liver, the capillaries may arise in the usual way 
by angioblastic proliferation, or sinusoids may persist as capillaries. In both 
instances the vessels are continuous with the sinusoids in the adjoining lobules. 
With loss of contact with living hepatic epithelium the endothelium becomes less 
phagocytic. The peculiarities of sinusoidal endothelium depend on its functional 
activity, which, in turn, is determined by its normal histologic position. From the 
behavior of sinusoidal endothelium present in granulation tissue, it appears not to 


be a distinctive type of cell. 


Tue CrRCULATORY PATTERN IN THE ISLANDS OF LANGERHANS. J. S. P. Beck 
and B. N. Bere, Am. J. Path. 7:31, 1931. 


An anatomic study of the circulatory pattern in the islands of Langerhans was 
made. The arrangement corresponded with observations made in vivo. The impor- 
tance of the anatomic arrangement of the blood supply in preserving the islands in 
the presence of circulatory disturbances in the pancreas is discussed. 


AvuTHORS’ SUMMARY. 


INTERACINAR EPITHELIUM OF THE THYROID GLAND. A. R. Moritz, Am. J. 
Path. 7:37, 1931. 


This study indicates that in normal thyroid glands of fetuses, children and 
adults, in pathologic glands the seat of hypertrophy and hyperplasia, in nodular 
goiter and in adenomas of the thyroid gland, the mechanics of hyperplasia are 
essentially similar. New follicles are formed by intrafollicular and extrafollicular 
proliferation of epithelium, and the secondary follicles may lose their parent 
connection and become isolated units. In the scattered foci of hyperplasia in normal 
thyroid glands, as well as in the glands that are the seat of pathologic hypertrophy 
and hyperplasia, labyrinthine intercommunication of acini exists and is probably 
limited to the connection of primary with secondary acini. Solid masses of undiffer- 
entiated interfollicular epithelium are found in both normal and pathologic glands, 
but such masses are readily accounted for as detached extrafollicular buds. Evi- 
dence contrary to certain observations by Rienhoff concerning the mechanics of 


hyperplasia in the thyroid gland is presented. 


EXPERIMENTAL GLOMERULONEPHRITIS IN A Monkey. E. T. Bett and B. J. 
_ Ctawson, Am. J. Path. 7:57, 1931. 


A form of chronic diffuse glomerulonephritis was produced in a monkey by 
repeated intravenous injections of streptococci over a period of four years. The 
lesion was characterized histologically by marked increase in capillary endothelium 
and increase in the thickness and number of layers of capillary basement mem- 
brane. Histologically, the glomerular lesion resembled human “lipoid nephrosis 


of mixed type,” except that no fat was present. Ausechs’ Bounany 
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Curonic TypHorp CHOLECYSTITIS. F. B. MALtory and G. M. Lawson, Jr., 
Am, J. Path. 7:71, 1931. 


The gallbladders of seven typhoid carriers are described. A common histo- 
logic picture was found (diffuse lymphocytic infiltration of mucosa, with focal 
accumulations in the form of typical lymph nodules). A review of 400 routine 
slides of chronic cholecystitis showed a similar lesion in 6.5 per cent of the cases. 
A review of the clinical histories showed that only 4.9 per cent of the cases with 
negative histories showed this picture as against 25 per cent of cases with positive 
histories. It is felt that the lesion described is characteristic of chronic typhoidal 
cholecystitis, but not pathognomonic of it. It is suggested that it is not specific 
of any organism, but represents a reaction to persistent infection of the bile in 
contrast to the more usual type of chronic cholecystitis with sterile bile and persis- 


tent infection of the wall. Autuors’ Summary. 


InFecTious Crrruosis. H. E. MacManon, Am. J. Path. 7:77, 1931. 


Uncomplicated infectious cirrhosis is one of the rarer diseases of the liver. It 
is caused probably in most instances by the colon bacillus, and is characterized by 
variable proliferation of connective tissue and of bile ducts about the portal areas. 
Obstructive cirrhosis resulting from prolonged biliary obstruction is a much 
more common condition, although less conspiculous and hence frequently over- 
looked. Most cases of infectious cirrhosis are found in combination with obstruc- 
tive cirrhosis, but even this combined type is relatively rare and is almost invariably 


fatal. AvutHor’s CoMMENT. 


BioLtocic AND Histo.ocic Stupy or LympH NopEs IN SyPHILIs. 
and S. S. GREENBAUM, J. A. M. A. 96:98, 1931. 


The inguinal lymph glands from twenty-one syphilitic patients were studied 
histologically and biologically. In five cases we were able to find Spirochaeta 
pallida in the sections, while in others only dark stained granules were observed. 
Of the animals into which the glands were transplanted, thirteen became infected 
after the first transplant and three after the second transplant. The organs from 
nine of the infected rabbits were studied histologically for spirochetes. The testes 
were infected in all the cases, the lymph glands in five and the heart and the aorta 
in two. Dark stained granules were present in most of the lymph glands and in 
the heart. Spirochaeta pallida was demonstrated in all sections of the testicles of 
the animals. In one animal, rabbit 8, we found fragments of the organism in all 
the sections. The heart showed them in two cases (8 and 3) and the lymph glands 
in five cases. Of the eight animals in which a second transplant was made, three 
became infected after eighty-one, seventy-two and sixty-three days. The remain- 
ing five became infected following the first transplant. The time varied from 
twenty-eight to eighty-seven days. Three rabbits became infected after the second 
transplant, and the remaining five were negative after the first and second trans- 
plants. The rabbits receiving injections of the human glands in which spirochetes 
were demonstrated “came up” in twenty-eight, forty-three, seventy, sixty-five and 
sixty-eight days. In comparing this series with the other we find little difference 
in the average number of days. 


E. SALEEBY 


SUMMARY. 


MILIARY PULMONARY DISEASE OF UNKNOWN NATURE. R. R. Savers and F. V. 
MERIWETHER, Pub. Health Rep. 45:2994, 1930. 


On roentgen examination of miners a number of cases of discrete, shotlike 
spots in the lungs were noted. Others have referred to such cases as cases of 
miliary calcification of the lungs. Sayers and Meriwether found aspergilli in the 
sputum of miners with such miliary nodules in the lungs, and consequently they 
suggest that the nodules may be due to fungus infections. 
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Aspestosis Bopires IN THE Sputum. F. W. Simson and A. S. STRACHAN, 
J. Path. & Bact. 34:1, 1931. 


The inhalation of asbestos dust in high concentrations leads to the appearance 
of asbestosis bodies in the sputum in a large percentage of the workers exposed 
thereto. They were present in forty-eight of fifty workers examined. Asbestosis 
bodies were as easily demonstrated by direct thick films as by the antiformin 
method. The sputum was always mucoid when there were no bronchial complica- 
tions. It may resemble egg albumin. In none of the sputums were tubercle bacilli 
demonstrated. Study of the intracellular asbestosis bodies in these cases suggests 
that they are formed by the deposition on the asbestos fiber of an iron-containing 


substance elaborated by the cell. Aurnoas’ Sutmankr, 


EXPERIMENTAL LiveR NECROSIS FROM SHALE Ort. C. J. Porson, J. Path. & 
Bact. 34:5, 1931. 


Necrosis of the liver was produced in rabbits and rats by the intraperitoneal 
administration of shale oil. By graduating the dose it was possible to produce all 
stages, from acute necrosis to cirrhosis. These lesions formed one continuous 
series and were almost indistinguishable from those of the “atrophic” series in man. 
The difficulties arising from the presence of naturally occurring disease were 
largely overcome by laparotomy and biopsy of the liver. Shale oil is clearly an 
active poison to the liver. Attention is drawn to the distinct differences between 
the action of the oil and that of its noncarcinogenic residue. 


AvuTHOR’sS SUMMARY. 


Mevanosis Cour. M. J. Stewart and E. M. Hickman, J. Path. & Bact. 34: 
61, 1931. 


Melanosis coli is due to the deposition of a melanin-like pigment within large 
mononuclear cells in the mucous membrane of the gut. It is limited in most cases 
to the large intestine and appendix, and ranges in intensity from gray or buff 
through dark gray or brown to inky black. Metastasis of pigment to the sub- 
mucosa and mesocolic lymph glands may occur in the more advanced cases. The 
chief causative factor is chronic intestinal stasis, whether resulting from organic 
obstruction or from simple constipation. The more extreme grades are com- 
paratively rare, but if the slighter forms are included, the incidence is fairly high, 
11.2 per cent in an unselected series of 600 autopsies at all ages. In persons over 
the age of 40 the incidence is higher, 17.7 per cent, and in two series of cases of 
carcinoma of the colon it was 48.8 per cent and 55 per cent, respectively. In 
most of these the melanosis was more intense above than below the growth. The 
most acceptable theory of the mode of formation of the pigment is Pick’s—that 
aromatic products of the disintegration of proteins are absorbed from the colon 
and converted into melanin within the connective tissue cells by the action of a 


tryrosinase-like ferment. Aurnoas’ Suumany 


COMPENSATORY HYPERTROPHY OF THE ADRENAL CORTEX IN THE RasBit. 
E. M. MacKay and W. S. Po.vanp, J. Path. & Bact. 34:73, 1931. 


Removal of one adrenal in the rabbit is followed by compensatory hypertrophy 
of the remaining one due entirely to an increase in the size of the cortex. This 


compensatory hypertrophy is less than that following unilateral adrenalectomy in 


t 
he rat AwvuTuors’ SUMMARY. 


MuLTIPLE CONGENITAL SUBEPENDYMAL XANTHOMAS. PIETRO REDAELLI, Arch. 
ital. di anat. e istol. pat. 1:455, 1930. 


The author describes a case of hydrocephalus in a boy, 7 months old, with 
multiple congenital subependymal nodules in the lateral ventricles, which were 
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enormously dilated with a clear fluid. The nodules were of pinhead size and were 
composed of cells that contained refractory neutral fats and also fatty acids. 


Emit WEIss. 


CYANOSIS FROM SCLEROSIS OF THE PULMONARY ARTERY. F. Scurassi, Arch. 
di pat. e clin. med. 9:526, 1930. 


The author reports a case of chronic cyanosis due to sclerosis of the pulmonary 
artery with obliteration of the smaller branches. 2 hase 


INFARCTION DUE TO SCLEROSIS OF THE PULMONARY ARTERY AND THROMBOSIS, 
G. InvERNizz1, Arch. di pat. e clin. med. 9:590, 1930. 


The author describes infarction of a whole lobe of the lung due to thrombosis 
in a large branch of the pulmonary artery, which was the seat of a primary 
sclerosis involving all the branches. 


CONGENITAL MALDEVELOPMENTS OF THE DIAPHRAGM. W. Putscuar, Beitr. z. 
path. Anat. u. z. allg. Path. 85:47, 1930. 


Putschar describes thirteen examples of complete defect of the diaphragm and 
two of diaphragmatic hernia. The two hernias were observed in children, one 
of the left side in a new-born female infant and a para-esophageal hernia in a 
child whose age or sex could not be determined from the preparation. Of the 
diaphragmatic defects, two were noted in adults and eleven in fetuses or infants. In 
only one case was the defect of the right side; in the remainder, it was of the 
left side. Only three of the thirteen subjects with defective diaphragms were 
males; in one of the two adults, the sex could not be determined from the 
specimen available. Four of seven female fetuses or infants with defects of the left 
side were anencephalic monsters, and one was a diprosopic monster. Of the 
three male fetuses or infants with defect of the left side, two were dicephalic. In 
the defect of the right side, the right lobe of the liver and parts of the large and 
small intestine were in the thoracic cavity. In the defects of the left side, the 
spleen, part of the stomach and parts of the large and small intestine were 
invariably in the thoracic cavity; in some of the cases the pancreas, the left 
lobe of the liver and the left kidney and suprarenal were also displaced into the 
thoracic cavity. Putschar discusses the various theories that have been pro- 
pounded to explain the genesis of maldevelopments of the diaphragm, but believes 
that exact knowledge is still too incomplete to permit definite conclusions. The 
frequent association of other developmental anomalies, some of which, as absence 
of an umbilical artery in three of his cases, must have arisen before the formation 
of the diaphragm was initiated, incline him to place greater weight on abnor- 
malities of the germ plasm than on purely mechanical factors in the genesis of 


diaphragmatic maldevelopments. OT. 


EOSINOPHILIA IN MALIGNANT Enpocarpitis. W.‘S. Borkan, Folia haemat. 42: 
164, 1930. 


There is reported a case of long standing allergic seasonal eczema, complicated 
by thrombo-endocarditis and showing marked eosinophilia. The postmortem 
observations were those of intense eosinophil granulopoiesis in the bone marrow 
and extensive infiltrations of mature eosinophils in the internal organs about 
embolic foci of necrosis. From the evidence adducted the conclusion is drawn that 
the eosinophilia of blood and tissue represented the purposeful response of a bone 
marrow modified by allergy. Susman: 
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THE RELATIONSHIP BETWEEN THE CLINICAL PICTURE OF GRAVES’ DISEASE AND 
THE HISTOLOGY OF THE THYROID GLAND. E. Mayer and A. C. Firsten- 
.HEIM, Virchows Arch. f. path. Anat. 278:391, 1930. 


Forty-seven goiters removed by operation were examined, and the histologic 
structure was compared with the clinical observations. The macroscopic appearance 
of the glands, in regard to the diffuse or the nodular form of goiter, is regarded 
as being without significance. In twenty-three cases the condition was diagnosed 
clinically as severe Graves’ disease; eight patients did not show any thyrotoxic 
symptoms, and fourteen were treated prior to operation with Lugol’s solution. 

Polymorphism of the acini, columnar epithelium and thin colloid were, in 
former years, fairly regular observations in Graves’ disease. But since several 
years—about since the introduction of the preoperative administration of iodine— 
the most commonly observed change in Graves’ disease has been the macro- 
follicular colloid goiter with some papillary proliferation of the epithelium. The 
height of the epithelium does not correspond to the grade of thyrotoxic symptoms. 
In severe Graves’ disease the epithelium is occasionally cubical, and the walls of 
the alveoli are smooth and without papillations. In cases without hyperthyroidism, 
marked projections of the epithelial wall can be found. 

There is a better relationship between the clinical symptoms and the staining 
quality of the colloid, especially when the methods of Mallory and Kraus are 
applied. After the administration of iodine, the histologic picture of hyperplastic 
glands seems changed, not so much in the appearance of the epithelium as in the 
quality of the colloid. Thyroid glands obtained from patients with exophthalmos 
did not differ from those from patients without involvement of the eyes. 


C. A. HELLwIc. 


COMPRESSION OF SPINAL CoRD By ARACHNOID Cysts. K. NICOLAYSEN and 
M. Haacanp, Norsk mag. f. laegevidensk. 91:577, 1930. 


In a man, 45 years old, compression of the dorsal part of the spinal cord with 
resulting paralysis was relieved completely by enucleating four small cysts in the 
pia-arachnoid. The fluid in the cysts was clear, watery and free from parasitic 
elements; the walls were thin, fibrous and lined on the inner surface by a single 
layer of low cells. The nature of the cysts remained obscure. 


DISTRIBUTION AND DISAPPEARANCE OF CONGO RED AND GRANULAR STORAGE 
Factors OF THE RETICULO-ENDOTHELIAL CeLts. Y. TAKEDA, Jap. J. 
Exper. Med. 8:433, 1930. 


The distribution of dyestuff varies according to the length of time after its 
injection. In the first period it is distributed to the blood and lymph and to the 
tissue, and is being excreted by the liver and kidney. In the second period the 
dye can no longer be seen in the blood stream. The isolated dye is excreted 
through the liver, concentrated to a visible degree. The amount of the injection, 
the interval of time after the injection and the functional state of the storing cells 
constitute the factors for the granular storage of congo red in the reticulo- 
endothelial cells. A close relationship exists between these factors. 


Epna DELVEs. 


Pathologic Chemistry and Physics 


PosToPERATIVE BLoop CuHemistry. E. ANpReEws and K, REUTERSKIOLD, Ann. 
Surg. 92:786, 1930. 


Intensive postoperative chemical studies of the blood were made on patients 
from twenty-four to thirty-six hours after operation. There were no significant 
changes in the leukocytes, blood pressure, temperature, pulse rate, blood sugar, 
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water content, chlorides or carbon dioxide. Marked changes were found in the 
Aldrich-McClure test indicative of increased tissue thirst. Tests of permeability 
of the skin showed that this was much increased. Profound changes in the balance 
of mineral salt were noted. The potassium calcium ratio often fell below one. 
These changes per se may be considered adequate to account for the condition 


ia si 
known as postanesthesia sickness Aurnons’ Summary, 


ACETONE BopiEs IN NORMAL PREGNANCY AND IN THE TOXEMIAS OF PREG- 
nancy. H. J. STaANDER and J. F. Cappen, Bull. Johns Hopkins Hosp. 
47:382, 1930. 


The total acetone bodies (free acetone, diacetic acid and beta-oxybutyric acid) 
in the blood in normal nonpregnant women vary between 11 and 18 mg. of acetone 
per liter of blood, after correction for lactic acid, the average being 15.8 mg. In 
normal pregnancy the total corrected acetone bodies vary between 11 and 24 mg. 
per liter of blood, with an average slightly higher than in the nonpregnant woman 
(16.6 mg.). The total corrected acetone bodies in the blood of pregnant women 
with nephritis lies between 8.6 and 48.8 mg. of acetone per liter of blood. Eclampsia 
is accompanied by a definite elevation in the quantity of acetone bodies in the 
blood, averaging 50.2 mg. of acetone per liter of blood. The tendency toward 
ketosis in pregnant women may in part explain the lowered total base observed 
in their blood as term is approached. The increased acetone bodies in the blood 
of eclamptic patients may be a partial factor in producing the uncompensated deficit 
of alkali seen in that disease, although the accumulation of lactic acid is perhaps 
the major factor in the causation of the acidosis. A diet low in fats and high 
in carbohydrates seems indicated in normal pregnancy, and must certainly be of 
value in cases of toxemias showing evidence of ketosis. 

AuTHors’ SUMMARY. 
THE ELIMINATION CURVE OF IODINE FROM THE Bioop. H. Eire. and A. 
Logeser, Klin. Wchnschr. 10:109, 1931. 


The elimination curve of iodine from the circulating blood following the 
intravenous administration of sodium tetraiodophenolphthalein during ten hours is 
a regular decline. After ligation of the ductus choledochus, there is an initial 
decline and then a marked delay in the elimination of iodine. After ligation of 
the cystic duct, there is an irregular elimination of iodine, so that a steplike curve 


is formed. | AvuTHors’ SUMMARY. 


TRACES OF MERCURY IN THE URINE AND Feces. Pavut Bortnsk1, Klin. 
Wehnschr. 10:149, 1931. 


The excrements of 51 per cent of seventy-five persons having no contact with 
mercury contained this metal. The daily excretion was from 5 to 10 ¥ (y = 
0.001 mg.). The same daily excretion of mercury was observed in persons with 
old amalgam fillings. Those with recent fillings, as well as those otherwise coming 
in contact with mercury, eliminated appreciably more. Practically all foods contain 
small traces of mercury; the amount ingested, daily in food is estimated at 5 7, 
an amount equal to that eliminated by persons having no contact with mercury or 
carrying old amalgam fillings. The average daily excretion of from 5 to 10 7 is 
considered normal and does not indicate TeBining with mercury. 


AuTHOR’s SUMMARY. 


Tue Spectric GRAVITY OF THE BLOop AND Its CONSTITUENTS. C. OESTREICH, 
Klin. Wehnschr. 10:160, 1931. 
The specific gravity of the whole blood varies from 1.050 to 1.060, and that 
of the plasma, from 1.025 to 1.026. In anemia, the specific gravity of the whole 
blood diminishes; it was observed as low as 1.030. A high specific gravity (from 
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1.095 to 1.100) of the red cells was observed in pernicious anemia. A specific 
gravity of the erythrocytes of over 1.095 indicates pernicious anemia; the normal 


is from 1.085 to 1.094. AuTHor’s SUMMARY (IN PART). 


THE CHOLESTEROL OF THE BLOOD IN HYPERTENSION, C. ALVAREZ and S. M. 
NEvuscHLOosz, Klin. Wchnschr. 10:244, 1931. 


The serum of normal persons is unsaturated (from 50 to 90 per cent) with 
reference to cholesterol. In hypertension it is supersaturated (from 106 to 132 
per cent). Among twenty-five patients with hypertension, only four were without 


this change. AvutHors’ SUMMARY. 


Microbiology and Parasitology 


Tue or RHEUMATOID ARTHRITIS. L. Cecit, Epitx E. 
NICHOLLS and WENDELL J. Starnspy, Am. J. M. Sc. 181:12, 1931. 


The evidence for the streptococcal origin of rheumatoid arthritis may be sum- 
marized as follows: Almost constant presence of streptococci in foci of infection. 
Streptococci recoverable from blood in 62.3 per cent of rheumatoid patients; 3.9 
per cent in pathologic controls; none in healthy controls. Streptococci recoverable 
from affected joints in 67.3 per cent of rheumatoid patients; from blood or joint in 
77 per cent; none from nonrheumatoid joints. High agglutination of “typical 
strains” of streptococci with serums of 94 per cent of patients with rheumatoid 
arthritis. Disappearance of agglutinins with recovery from systems of arthritis. 
Biologic identity of streptococci recovered from blood, joint and focus of infection 
in the same patient, though there have been a number of exceptions to this rule. 
Reproduction of rheumatoid arthritis in rabbits with “typical strains” of strepto- 
cocci. Recovery of same streptococcic from blood and joints of arthritic rabbits. 
Striking similarity of histologic changes in rabbits’ joints to those in human 


rheumatoid joints. Aurucas’ Summary 


BRUCELLA INFECTION WITH RECOVERY OF BRUCELLA FROM THE BILE. HuGH 
R. LEAVELL and Harotp L. Amoss, Am. J. M. Sc. 181:96, 1931. 


A case is described in which Prucella was recovered from the bile removed by 
duodenal drainage, and from the contents of the gallbladder at operation. In a 
patient whose extirpated gallbladder contained Brucella, the stools, from which 
Brucella was isolated prior to operation, no longer showed these organisms follow- 


ing cholecystectomy. Aurmons’ Summary. 


STUDIES ON THE ViIRUS OF FowL-Pox. E. W. GooppasturEe, A. M. Woop- 
RUFF and C. E. Wooprurr, Am. J. Path. 6:699 and 713, 1930. 


Fowlpox virus in suspensions of finely divided material is rendered inactive 
after a period of from four to twenty-four hours in 1 per cent potassium hydroxide. 
In the form of inclusion bodies, however, the virus is found to be infectious, in 
diminishing strength, after treatment with potassium hydroxide for as long as 
five days. No evidence has been found for the existence of a nucleoproteid toxin, 
such as that described by Sanfelice, either in scabs of the fowlpox lesion or in 
digested inclusion bodies. The destructive action of 1 per cent potassium hydroxide 
on normal epithelial cells of the chick is shown. The presence of Borrel bodies in 
inclusion which have been proved infectious after remaining twenty-four hours in 
1 per cent potassium hydroxide has been demonstrated. 

Inclusion bodies of fowlpox may be broken up by using the surface tension 
of a drying film of water. The stained smear of an inclusion body thus disrupted 
has been shown to contain as many as 20,000 Borrel bodies—minute coccoid 
structures uniform in size and shape. Multiple inoculations have been made from 
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the smears of isolated and ruptured inclusion bodies with as many as six inocula- 
tions from a single inclusion resulting successfully. Control inoculations were all 
negative. The lipoid component of the inclusion bodies is noninfectious. Aside 
from this lipoid, the Borrel bodies form the major constituent of the inclusions 
and are judged to represent the actual virus of fowlpox. 


AvuTHORS’ SUMMARIES. 


IncLusion Bopies oF Fowi-Pox AND Mottuscum Contaciosum. E. W. 
GooppasTurE and C. E. Wooprurr, Am. J. Path. 7:1, 1931. 


The inclusion bodies of molluscum contagiosum may be freed from surrounding 
cellular material by tryptic digestion. Unlike fowlpox inclusions, the molluscum 
bodies are found to be sticky and gelatinous after they have been digested. Because 
of this characteristic they cannot be manipulated readily with the Chambers 
microdissection apparatus. The gelatinous matrix of the molluscum bodies has a 
markedly granular appearance owing to the presence within it of myriads of 
Lipschiitz granules—minute coccoid structures 0.25 micron in diameter. These 
granules are identical in size, shape and staining reactions with the Borrel bodies 
of fowlpox. They are resistant to the action of trypsin. On being placed in 
distilled water, the inclusion bodies of molluscum show little or no swelling. Under 
similar conditions the fowlpox inclusions swell markedly, owing, probably, to 
their lipoid material acting as a semipermeable membrane. Trituration of the 
molluscum inclusions readily breaks them up into the component Lipschiitz granules. 
Fowlpox inclusions, similarly treated, fail to break up so readily into Borrel 
bodies. This difference in the reaction of molluscum and fowlpox to trituration 
may afford an explanation for the relatively greater filtrability of the former. 
Fowlpox and molluscum contagiosum are apparently specific for fowls and man, 
respectively, cross-inoculation experiments having proved unsuccessful. Attempts 
to transfer molluscum to monkeys and other laboratory animals were also unsuc- 
cessful. 


AvuTHORS’ SUMMARY. 


EXPERIMENTAL EFFORTS TO TRANSFER MONKEY MALARIA TO MAN. HERBERT 
C. CLark and Lawrence H. Dunn, Am. J. Trop. Med. 11:1, 1931. 


We conclude that red spider monkey malaria and the human benign species of 
malaria that it so closely resembles are not identical, and that the monkey is not, 
therefore, a reservoir for human malaria, in view of the fact that in two control 
monkeys of different species from the red spider monkey acute attacks of malaria 
developed on schedule time (eleven days) and that no symptoms and no satis- 
factory laboratory observations developed in eight men representing the best type 
of nonimmune subjects. It remains to be seen, however, what may happen when 
an infant monkey (born free from opportunities to acquire monkey malaria) is 
inoculated with human malaria of the benign species. We await this opportunity, 
but circumstances indicate that it will not acquire the disease. The knowledge 
gained by our local field and laboratory work on monkeys offers one practical 

| feature. The infant and juvenile monkeys of certain species (Ateles and Cebus) 
offer a better animal for sesearch in malaria than the bird, which is customarily 
used. It is interesting to note that two specimens of A. tarsimaculatus and one 
i specimen of A. albimanus fed on the monkeys showed positive glands on dissection. 
Further work is indicated in feeding mosquitoes on monkey malaria since it may 


| at least assist in providing teaching material. Avurnons’ Summaay, 


StupIESs ON YELLOW FEVER IN SoutH AMERICA. NeEtson C, Davis and 
Raymonp C. SHANNON, Am. J. Trop. Med. 11:21, 1931. 


| Aedes fluviatilis has been found to transmit yellow fever virus under labora- 
zi tory condition. As few as three insects have produced a fatal infection by feeding 
on a rhesus monkey. Aedes taeniorhynchus has proved to be a less efficient 
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host than Aedes fluviatilis. However, in one instance a fatal infection of yellow 
fever resulted from the bites of this species. No transmission of yellow fever has 
been secured by the bites or by the injection of Sabethine mosquitoes. It is thought 
that in one instance yellow fever virus remained alive in the bodies of Triatoma 
megista for one week. However, the experiments with Triatoma have been rather 


inconclusive. SUMMARY. 


THE TRANSMISSION OF YELLOW Fever. Nevson C. Davis, Am. J. Trop. Med. 
11:31, 1931. 


Stegomyia mosquitoes captured in houses in Sao Salvador, Bahia and Brazil 
did not produce yellow fever when injected into Macacus rhesus. Mosquitoes that 
had already digested a meal of immune blood gave rise to no immunity when 
injected into or fed on rhesus monkeys. Mosquitoes that had already digested 
one or more meals of immune blood became infective after feeding on an animal 
with yellow fever. In mosquitoes that had already digested a meal of infectious 
blood, the ingestion of immune blood had no influence on the subsequent develop- 
ment of infectivity. Two batches of mosquitoes that fed on a mixture of infectious 
blood and immune serum did not become infective. The mixture itself produced 
yellow fever when injected directly into a monkey. A similar blood mixture with 
saline solution substituted for the immune serum proved infectious on direct 
inoculation and gave rise to infectivity on ingestion by two batches of mosquitoes. 
Mosquitoes that took an interrupted meal, first on an immune monkey and imme- 
diately afterward on an infected monkey, developed infectivity. A similar lot, 
which fed first on the infected and secondly on the immune animal, produced no 
disease when injected into a rhesus monkey. However, the monkey was subse- 


quently immune to a test dose of virus. Acrmests Sumuany. 


Ocutar Lesions OF Rat-Bite Fever 1n Guinea-Pics. S. BAYNE-JONEs and 
M. L. Lerner, Arch. Ophth. 4:858, 1930. 


Lesions of the eyes and contiguous structures occurred in about 60 per cent of 
guinea-pigs infected with Spirochaeta morsus-muris. The infection is reproducible 
with regularity in these animals and provides a convenient method for the investi- 
gation of ocular lesions occurring in the course of a systemic infection. The 
lesions vary in intensity during the course of the disease, but are generally severe 
at the time when the animals are moribund. The infection produces blepharitis, 
conjunctivitis, interstitial keratitis with corneal ulceration and moderate iritis 
and cyclitis. Characteristic cellular infiltratons occur also in the. lacrimal glands, 
chiefly around the ducts, and in the perivascular regions in the external ocular 
muscles. Spirochetes were found in the conjunctival exudate, but could not be 


demonstrated with certainty in the cornea. Aurmoas’ SUMMARY. 


Tue Action or Low-VEtocity ELECTRONS ON MicroORGANISMS. D. A. 
WELLs, Bull. Basic Sc. Research 3:5, 1931. 


Staphylococcus albus is killed when exposed to a beam of low velocity elec- 
trans. When the total energy is maintained at a constant value, there is a rapid 
rise in the percentage of killing within the range of from 25 to 30 volts. The 
results indicate that the lethal action is a function of the energy of the individual 


electrons. C. E. Crirrron. 


THe INCREASED BACTERICIDAL ErFFect OF INORGANIC COMPOUNDS IN THE 
PRESENCE oF X-Rays. R. F. Norris, Bull. Basic Sc. Research 3:19, 1931. 


When bacteria are irradiated with x-rays in solution containing various 
inorganic salts, the resulting lethal action is much greater than that obtained by 
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exposing the bacteria successively to x-rays and to the salts previously irradiated. 
Evidence is given to indicate that this is a true synergistic action and not primarily 
due to ultraviolet fluorescence, or to emission of photo-electrons. 


C. E. Ciirron. 


Tue CELLts Founp IN TUBERCULOUS TISSUES ON VITAL AND SUPRAVITAL 
Starninc. E, H. Tompxins and R. S. Cunnincuam, Bull. Johns Hopkins 
Hosp. 48:8, 1931. 


Tissues from tuberculous guinea-pigs were stained vitally with trypan blue. 
The tissues were examined both by sections of fixed material and by scrapings 
stained supravitally. The large mononuclear cells found in the tuberculous areas 
consisted of monocytes, clasmatocytes and epithelioid cells, together with transi- 
tional and degenerate forms of the same cells. Only a few of the monocytes con- 
tained trypan blue, although they stained vigorously with neutral red. The 
clasmatocytes always contained trypan blue in great amounts. The number of 
epithelioid cells that contained the vital dye and the amount of dye within them 
varied considerably. By means of the superimposition of the supravital on the 
vital dye, transitions could be followed from clasmatocytes to epithelioid cells, as 
well as from monocytes to epithelioid cells. The types of staining observed in the 
giant cells were analogous to those observed in the mononuclear cells. The concept 
has been developed that, in tuberculosis, some toxic factor, acting either from 
within or from without the cells, affects the functions of both the monocytes and 
the clasmatocytes, so that these cells become modified both in morphology and in 
activity, and develop into characteristic epithelioid cells or into giant cells, or die 
and degenerate at any stage in the course of these changes. 


AvuTHORS’ SUMMARY. 


CONTROL OF INTESTINAL PUTREFACTION IN MAN BY Di-HypDRANOL. V. LEONARD 
and W. A. Ferrer, Bull. Johns Hopkins Hosp. 48:25, 1931. 


Intestinal putrefaction is usually a mild and irregular phenomenon, although 
instances in which it may be a constant and fairly active process are by no means 
uncommon. Since the organisms of true putrefaction are spore-bearers, the 
putrefactive properties of the stools may be taken as a measure of intestinal 
putrefaction. The presence or absence of intestinal putrefaction in a given case 
as well as its intensity may therefore be proved by simple, direct, bacteriologic 
methods. The administration of di-hydranol (2-4-dihydroxyphenyl n-heptane) in 
doses of from 0.3 to 0.45 Gm., three times daily, destroys the true putrefactive 
flora of the intestinal tract with great certainty and regularity. 


AvuTHORS’ SUMMARY. 


EXPERIMENTAL Sypuiztis. A. M. Cuesney and T. B. Turner, Bull. Johns 
Hopkins Hosp. 48:90, 1931. 


When rabbits are inoculated with syphilitic virus in such a manner as to 
produce a lesion involving the skin, whether the original inoculation is made sub- 
cutaneously, intracutaneously or by depositing the virus on the surface of a 
granulating wound, subsequent inoculation with homologous virus after a period of 
four months or more is not followed by the development of lesions, no matter 
whether the second inoculation is made intratesticularly, subcutaneously, intra- 
cutaneously or intravenously. Under these conditions, intravenous reinoculation 
may be followed by reinfection without lesions. When syphilis develops in rabbits 
after intratesticular inoculation, a second inoculation with homologous virus by 
the intracutaneous route after a period of four months or more is not followed by 
the development of any lesions at the site of inoculation. When syphilitic virus 
is injected intravenously into rabbits, marked and widespread lesions of the skin 
and bones develop. When these animals are reinoculated with homologous virus 
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after a period of several months, whether by subcutaneous or by intracutaneous 
injection, no lesions develop. However, intravenous injection under these circum- 
stances may be followed by reinfection, but without lesions. The bearing of these 
facts on the distribution of acquired resistance in syphilis is discussed. 


AvuTHORS’ SUMMARY. 


THE GERMICIDAL ACTION OF @-MERCAPTO AND @-DisuLFo Soaps. A. H. 
Eccertu, J. Exper. Med. 53:27, 1931. 


Certain of the a-mercapto soaps and a-disulfo soaps are powerful germicides. 
In the a-mercapto series, the soaps with 12 and 14 carbon atoms are most 
germicidal. In the disulfo series, the dicaprate, dilaurate and dimyristate are most 
germicidal. The optimum number of carbon atoms varies with the test organism 
used. These soaps, like others previously studied, show a markedly selective 


germicidal action. 


Tue AcTION OF TESTICLE, KIDNEY, AND SPLEEN EXTRACTS ON THE INFECTIVE 
Power or Bacterta. M. Pryoan, J.,Exper. Med. 53:37, 1931. 


The addition of testicle extract to cultures of twenty different bacteria just 
prior to inoculation enhances their infectious activity to a high degree. Kidney 
extracts enhance the infections of staphylococci to a less degree than testicle 
extracts, while spleen extracts never give rise to enhancement and often cause the 
lesion to be less severe than would ordinarily be the case. 


AvuTHOR’s SUMMARY. 


Tue Errect oF TESTICULAR ExTRACT ON FILTRABLE Viruses. D. C. Horr- 
MAN, J. Exper. Med. 53:43, 1931. 


The Reynals factor promotes the pathogenic action of the viruses of herpes, 
vesicular stomatitis of horses, Borna’s disease and vaccinia. The heightening of 
virulence is revealed in various ways. The effects of the viruses may be accen- 
tuated, a weak strain may be converted into a strong one, as in the case of the 
F strain of herpes virus, or power may be acquired to infect resistant species or 
tissues, such as rabbits and the abdominal skin of guinea-pigs, with acute vesicular 
stomatitis. The Reynals factor should serve as an important agent in the study 


of filtrable viruses. Auruoe’s Summany. 


Tue Toxic PROPERTIES OF TUBERCULO-PROTEINS AND POLYSACCHARIDES. 
F. R. Sasrn, F. R. Mriier, C. A. Doan and B. K. Wiseman, J. Exper. 
Med. 58:51, 1931. 


The temperature reaction in tuberculous and normal guinea-pigs and rabbits is 
elicited by the tuberculoprotein and probably not at all by the polysaccharides 
The polysaccharides may have some killing power under certain conditions, but this 
is not as consistently related to dosage as in the case of the proteins. Both 
proteins and polysaccharides cause a change in the white blood cells when intro- 


duced by any route. AuTHors’ SUMMARY. 


An ACCELERATED FEBRILE REACTION IN MONKEYS UPON REINOCULATION WITH 
PoLioMYELITis Virus. C. W. JuNGEBLuT, J. Exper. Med. 53:159, 1931. 


As a rule, primary poliomyelitic infection in the monkey, is not characterized 
by a significant increase in the temperature of the body during the incubation 
period until forty-eight or twenty-four hours before the onset of clinical symptoms, 
when a critical rise of the temperature occurs. On intracerebral reinoculation, 
the temperature curve of recovered monkeys shows an almost immediate and 
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marked febrile reaction during the first twenty-four or forty-eight hours after 
inoculation. A similar accelerated febrile reaction may be obtained in recovered 
animals after subcutaneous injection of killed virus. In case the previous infection 
is of recent date, reinoculation may not lead to demonstrable reaction. Monkeys 
that have received a number of parenteral injections of live virus respond to 
intracerebral infection with a precocious and prolonged febrile reaction on the 
third or fourth day after infection, which may fast until the onset of symptoms. 
The altered response to reinoculation of monkeys that have previously been in 
contact with the virus suggests a close analogy with the accelerated reactions 


observed in allergic phenomena. 


LESIONS IN THE CENTRAL NERVOUS SysTEM IN HoG CHOLERA. O, SEIFRIED, 
J. Exper. Med. 53:277, 1931. 


A more or less marked encephalomyelitis and meningitis was found in thirty- 
three of thirty-nine cases of virus hog cholera in which the animals had been 
infected either intramuscularly or by contact and killed between six and forty- 
nine days after infection. This hog cholera encephalitis is characterized by a 
varying amount of vascular and perivascular infileration with small lymphocytes, 
mononuclear elements, a few plasma cells and occasionally a few eosinophilic leuko- 
cytes. The glia shows a proliferation surrounding infiltrated vessels or forming 
small nodules or more diffuse foci. Satellitosis and, in a few instances, true 
neuronophagia have been observed. Both microglia and macroglia participate in 
this process. There is no essential increase of glia fibers. In nearly all parts 
of the central nervous system degenerating lesions of the nerve cells, such as 
tigrolysis and degeneration of the nucleus, including a slight atrophy of endocellular 
neurofibers, are encountered. No demyelinization has been observed. Specific 
inclusion bodies in the nerve cells are absent. In addition, in a certain number 
of cases microscopic and macroscopic hemorrhages are present in the brain, spinal 
cord and meninges. These lesions, in varying degrees, have been found in swine 
infected with four different strains of hog cholera virus. Two were laboratory 
strains and two were obtained from fresh field outbreaks. Histologic changes 
in the central nervous system were found as early as six days after infection 
before the animal showed symptoms in the central nervous system. In two cases 
in which the animals were paralyzed, no lesions could be demonstrated in the 
central nervous system. The lesions in the central nervous system are considered 
to be the anatomic substratum for the various nervous symptoms commonly found 


in hog cholera. AuTHOR’s SUMMARY. 


THE VIABILITY OF BovINE TUBERCLE BACILLUS ON PASTURE LAND, IN STORED 
FAECES AND IN Liguip MANuRE. R,. STENHOUSE WILLIAMS and W. A. 
Hoy, J. Hyg. 30:413, 1930. 


_ Under ordinary conditions in the south of England, B. tuberculosis may remain 
alive and virulent in cow feces exposed on pasture land for at least five months 
during winter, for two months during spring and for four months during autumn. 
In summer no living organisms were demonstrated after two months. Under 
special conditions, e. g., protection from direct sunlight, the survival period may 
be four months during the summer. In the autumn, feces protected from earth- 
worms, etc., yielded bacilli after six months. Living and virulent tubercle bacilli 
were found after twelve months’ storage in the naturally infected feces, and for 
a period of at least two years in the artificially infected feces. Living and 
virulent tubercle bacilli were found in stored liquid manure at least four months 
after infection. During this time a gradual diminution of the virulence of the 


material was observed. Acruous’ Summary 
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THE PATHOLOGY OF GENERALIZED VACCINIA IN RABBITS. RALPH D. LILLIE 
and CHARLES ARMSTRONG, Nat. Inst. Health Bull., 1930, no. 156. 


An account of the pathologic histology of local and focal lesions of the skin, 
mucosze and viscera of rabbits produced by Armstrong’s heat-selected vaccine 
virus is detailed. The literature of the histology of variola and vaccinia is 
reviewed. The visceral lesions are essentially coagulation necroses; those of the 
skin and mucosae also show coagulation necrosis in addition to various other 
proliferative, degenerative, hemorrhagic and inflammatory changes. The distiibu- 
tion of such focal lesions is summarized in tabular form according to organs and 
by routes of inoculation and lapse of time after inoculation. 


AvuTHoRsS’ SUMMARY. 


BaciLius Psitracosis Nocarp, 1893: Farure to Finp It In THE 1929-30 
EPIDEMIC IN THE UNITED States. SARA E. BRANHAM, GEORGE W. McCoy 
and CHARLES ARMSTRONG, Pub. Health Rep. 45:2153, 1930. 


During the recent outbreak of psittacosis in the United States, an intensive 
search for the “Bacillus psittacosis” of Nocard was made in the carcasses and 
droppings of parrots that were shipped to the National Institute of Health, in 
experimentally infected and in normal parrots and parrakeets, and in material 
obtained from human cases. No strain of “B. psittacosis” or of any other member 
of the Salmonella group of bacteria was found. In fifty-seven convalescent serums 
studied, agglutinins for “B. psittacosis” and other Salmonella bacteria were not 
demonstrable in dilutions that could be considered significant. We have found 
no evidence of the association of any member of the Salmonella group of micro- 


organisms with psittacosis either in birds or in man. Autucas’. Sumuanr 


THE TRANSMISSIBILITY OF TiIcK-BITE FEVER Virus TO GUINEA PIGs. 
ADRIANUS PijpER and HELEN Dav, Brit. J. Exper. Path. 11:287, 1930. 


We believe we have shown that it is possible to transmit the virus of South 
African tick-bite fever to guinea-pigs. The animals react with a rise of tempera- 
ture. In one instance, we have reached the fifth animal passage. Passages seem 
to increase the virulence. At postmortem examinations of our animals we have 
looked for, but have not found, evidence that perhaps some other, accidental, 
infection had been transmitted by us. Our temperature curves resemble those 
usually recorded, and regarded as typical, for guinea-pigs infected with Rickettsia 
virus (typhus and spotted fever of the Rocky Mountains). On these, and other 
grounds, also given in this paper, we conclude that South African tick-bite fever 


is caused by a living virus of the Rickettsia class. Aurucas’ Summary 


CHANGES IN THE CENTRAL NERVOUS SYSTEM OF MONKEYS DUE TO VACCINE 
Lympu. P. A. CLEARKIN, Brit. J. Exper. Path. 11:329, 1930. 


Perivascular lesions have been found in the central nervous system of a large 
number of wild African monkeys after intradermic inoculation with vaccine 
lymph. The severity of the lesion depends to some extent on the dosage. The 
histology of the severe lesions is similar to that of postvaccinal encephalitis in 
man. This supports the view that vaccinia is the cause of postvaccinal encephalitis. 


AvuTHOR’s SUMMARY. 


A SALMONELLA CAusING ABORTION IN SHEEP. R. LOvELL, J. Path. & Bact. 
34:13, 1931. 


Several strains of Bacterium abortus-ovis, a Salmonella organism causing 
epidemic abortion in sheep, have been studied in regard to their morphology, 
cultural and fermentation reactions and antigenic structure. The British strains 
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and the one of German origin ferment dextrose, maltose, mannite, xylose and 
dulcite, with the production of gas. All of the strains studied failed to attack 
lactose, sucrose, salicin, inosite, rhamnose and, with rare exceptions, arabinose. 
All of the strains produced hydrogen sulphide slowly. The antigenic structure 
of the five British strains and the one German strain appears to be identical. 
As regards the “H” (flagellar) agglutinogens, Bact. abortus-ovis is diphasic. The 
main component of the type phase is shared with Bact. paratyphosum C. With 
regard to the group phase, an important factor is shared with Bact. paratyphosum C 
and the related varieties, but there is also an additional component that appears 
to be peculiar to Bact. abortus-ovis. The “O” (somatic) antigens are shared 
with Bact. abortus-equi and the Reading and Derby types. One of the minor 


factors is shared with Bact. enteritidis. 


OBSERVATIONS ON TROPICAL TYPHUS IN THE FEDERATED MALAy STATES. 
R. LewtuwairtE, Bull. Inst. M. Research, Federated Malay States, 1930, no. 1. 


Tropical typhus differs from the typhus of the western world in two ways. 
It is not louse-borne and it does not flare up in devastating epidemics. Two types 
are described, the “K” or “rural” and the “W” or “urban.” These types are 
distinguishable only by epidemiologic and serologic methods. Tropical typhus is 
an acute infectious disease characterized by an abrupt fever and severe headache. 
A rash, macular and papular, appears after about five days, and the crisis appears 
at the end of the second week. Clinically, it resembles typhus exanthematicus, 
but epidemiologically it resembles other typhus-like fevers of the tropical region. 
It is a disease of inland towns and the countryside, the greatest percentage being 
of the “rural” type. Occupation greatly influences the incidence, and very few 
children are infected. The incidence is higher in males than in females. All 
cases, but one, gave positive Weil-Felix reactions. An excellent discussion of 
signs and symptoms, morbid anatomy and histopathology is included. In the study 
of the epidemiology of tropical typhus, little seasonal variation was found. Also, 
it was found that the “urban” type was largely a disease of indoor workers, 
while the “rural” type attacks those whose occupation involves contact with the 
countryside, especially the waste land overgrown with underbrush. 


Epna DELVEs. 


EXPERIMENTAL TROPICAL TypHuS IN LABORATORY ANIMALS. R. LEWTHWAITE, 
Bull. Inst. M. Research, Federated Malay States, 1930, no. 3. 


In only a small number of cases does the inoculation of the tropical typhus 
virus cause a febrile reaction in guinea-pigs. Rats were found more susceptible. 
The intraperitoneal inoculation of infected human blood into rats produced a 
febrile reaction, but the results were not constant. A fever did not develop in 
all of the rats thus treated. However, in those in which a fever did develop, the 
postmortem changes were fairly constant. Enlargement of the spleen was found 
in most of the rats in which a fever developed. In one of the five rats examined 
histologically, perivascular infiltration and typhus “nodules” were found in the 
brain. In another of the five cases, clumps of short diplobacilli with tapering 
ends were found in the brain. They seem to resemble the “diphtheroid” in 
morphologic appearance. Three of the eleven rabbits tested gave positive Weil- 
Felix reactions after being inoculated with infected human blood. 


Epna DELVEs. 


SEPTINEURITIS IN NeEvuROTROPIC ViRUSES. S. Nicotau, O. DIMANCEscCo 
Nicotavu and I. A. GaLtLtoway, Ann. de I'Inst. Pasteur 43:1, 1929. 


Septineuritis refers to the general spread of neurotropic viruses by way of the 
central, visceral or peripheral nervous system, with lesions in the trunks and 
finer nerve endings. Experimentally, it may be reproduced in animals with the 
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virus of encephalomyelitis or Borna’s disease, smallpox, herpes, poliomyelitis and 
fixed or street rabies virus. The histologic picture (two color plates and twelve 
figures) is stated to show definite dissemination with accompanying lesions by 
way of the nervous system. The report is eighty-eight pages in length. 


M. S. MARSHALL. 


POLIOMYELITIS IN ROUMANIA IN 1927. G. Marinesco, M. MANICATIDE and 
S. DraGanesco, Ann. de I’Inst. Pasteur 43:223, 1929. 


More than 1,500 cases are reported; they were studied clinically, therapeutically 
and from the standpoint of gross and cellular pathologic changes. The morbidity 
showed a peak in incidence between the ages of 1 and 3 years (61.9 per cent), 
and a ratio of 3:2 in males over females; the mortality was around 9.5 per cent. 


The report covers fifty-five pages and is quite complete. M. S. Mamewatt. 


VARIABILITY IN SKIN Funai. R. Bivtris, Ann. de I’Inst. Pasteur 43:281, 1929. 


In an article of 61 pages a mycologic study, accompanied by seventy-nine 
photographs, is presented on the characteristics of the dermatophytes. The ques- 
tion of morphologic and cultural variation is emphasized, particularly in the 
Trichophyton genus. 


ENCEPHALOMYELITIS PROVOKED BY TOXOPLASMA CuNiIcuLI. C. LEvapitT1, V. 
SANCHIS-BayARRI, P. Lépine and R. ScHoen, Ann. de I’Inst. Pasteur 
43:673, 1929. 


Toxoplasmic encephalomyelitis in rabbits may run a chronic course in which 
the neuraxon continues to be contaminated by encysted Toxoplasma (schizonts), 
resembling the parasitic cysts described in human hydrocephalus (Janka); toxo- 
plasmic encephalomyelitis in mice may also evolve chronically. Certain animals 
live for 165 days and appear normal in spite of intense alterations of which the 
neuraxon is the seat, and although they are carriers of organisms virulent for 
the rabbit. (Sixty-two pages, with seven figures in color.) 


AvuTuHors’ CONCLUSIONS. 


ENCEPHALOMYELITIS PROVOKED BY TOXOPLASMA CuNIcuLI. C. LevapitT1, V. 
P. Léprne and R. ScHoen, Ann. de I’Inst. Pasteur 
43:1063, 1929. 


The study of encephalomyelitis induced in the rabbit, guinea-pig, pigeon, 
mouse and rat by Toxoplasma cuniculi furnishes particularly interesting results 
with reference to human pathology. It is correlated with certain etiologic problems 
in the domain of neuropathology, particularly those related to hydrocephalus and 
to certain hereditary congenital encephalites. The certainty of penetration of some 
of these protozoa in the cytoplasm of the neurons (neuroprotozooses) is furnished 
by the statements summarized in our articles. It renders more and more reasonable 
the microsporidian nature of the rabies virus, the Negri bodies of which represent, 
according to us, evolutionary phases (pansporoblastic phase) of Gluglea lyssae 
(Levaditi, Nicolau and Schoen). Finally, our investigations permit an explanation 
of the mechanism of immunity acquired from the neuraxon as exclusively a tissue 
immunity, eminently vital and independent of the parasiticidal properties of humoral 


substances. Avutuors’ CONCLUSIONS. 


VaAccINE VIRUS IN THE Monkey. H. AtpersHorr, A. B. F. A. PonpMAN 
and A. W. Port, Ann. de I’Inst. Pasteur 43:1268, 1929. 


The brain of the Cynomolgus monkey responds to different vaccine viruses. 
Neurovaccine has no particular affinity for the neural axis of this animal. The 
virus may be cultivated in the brain without loss of virulence. Monkeys may be 
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vaccinated so effectively that intracerebral inoculation causes no trouble. Animals 
refractory to an intracerebral injection of neurotropic rabbit virus (from an infant 
dying of postvaccinal encephalitis) succumb, after an intracerebral reinjection with 
a fixed virus, to a paralysis caused by the latter. The hemorrhagic reaction, 
produced following cutaneous vaccination with neurotropic rabbit virus, is not a 
typical characteristic of this virus, but is observed also after cutaneous vaccination 
with the vaccine virus cultivated in the testicles of rabbits or in the brain of the 
monkey. We presume that this hemorrhagic reaction is a specific property of all 
vaccine viruses cultivated in tissues other than the skin. This factor will be 
investigated further. (Comment is made on this paper by C. Levaditi, ibid., 


p. 1512.) AutHors’ CoNCLUSIONS. 


THe LympnocyTE-MonocyTe RaTIo IN TUBERCULOUS INFECTION. T. DE 
Sanctis Monatpr, Ann. de I’Inst. Pasteur 44:70, 1930. 


The injection of filtrates (“ultravirus”) of tuberculous material, active bacilli, 
heated ultravirus (80 C.), tuberculin and BCG into guinea-pigs was followed 
by hematologic studies. The author concludes: The blood picture in animals 
inoculated with ultravirus should be divided into two types, one in which the 
lymphocyte-monocyte ratio remains high in animals overcoming infection, and the 
other with a descending ratio in dying cachectic animals, with enlarged lymph 
nodes in which acid-fast organisms are shown by repeated passage. The white 
cell count and the lymphocyte-monocyte ratio of the latter group are similar to 
those of guinea-pigs given injections of virulent organisms. With BCG, the 
picture simulates conditions obtaining in animals recovering from infection with 
ultravirus. The lymphocyte-monocyte ratio may double within two or three 
months, indicating a good prognosis. A large number of nonmotile cells are pro- 
duced during the marked leukocytosis and cachexia in animals succumbing to 


virulent organisms or to ultravirus. Some days before death, in these animals 
(only), monocytes appear, with a small central roset and vacuoles dispersed 
through the protoplasm. The great number of nonmotile cells and these distinctive 
monocytes do not appear in animals inoculated with tuberculin or with BCG. 
The leukocyte reactions in animals inoculated with tuberculin or with heated 
ultravirus present quite a different picture from that described. 


M. S. MARSHALL, 


Tumors 


BENIGN POLYMORPHOCELLULAR TUMORS OF THE KNEE RecGion. W. C. 
Hunter, Am. J. Path. 7:13, 1931. 


Two instances of benign polymorphocellular tumors occurring in the region 
of the knees of closely related persons are described. In the daughter, the new 
growth originated in the synovial membrane, a rare site of formation of a tumor, 
and was benign. In the father, the tumor was of exceptionally long duration, 
attained bulky dimensions and although exhibiting locally destructive properties 
also appeared to have been benign. Because of the large size and extensive 
ramifications of the mass, the point of origin could not be determined, but certain 
facts point to an extra-articular source. Most commonly new growths of the 
type herein reported arise from the sheaths of tendons and only rarely from the 
capsule or synovial membrane of the joints. In the latter event the knee is much 
more frequently involved than any other joint in the bedy. The rarity of such 
growths in the joint is evidenced by the fact that the author was able to collect 
from the literature, in addition to his own cases, only forty-four instances of closely 
similar or identical tumors. 
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‘HyPERNEPHROMA WITH TumMOoR THROMBOSIS OF VENA CAVA AND HEart. 
S. H. Potayes and H. Tart, Am. J. Path. 7:63, 1931. 


This is the fifth case of hypernephroma with malignant thrombosis by invasion 
of the inferior vena cava and the heart. It is unique in its extent of involvement. 
The entire inferior vena cava and all its main tributaries (iliac, renal and hepatic 
veins) were occluded by a continuous malignant thrombus which extended into 
the right atrium, through the tricuspid valve into the right ventricle. The cardiac 
involvement here was even more extensive than in the case described by Weber, in 
which the thrombus did not extend beyond the right atrium. Another interesting 
feature was the fact that in spite of the massive involvement of the inferior vena 
cava and the right kidney, the right adrenal gland remained singularly free from 


metastasis. AvuTHors’ SUMMARY. 


RESISTANCE AND SUSCEPTIBILITY TO CANCER. W. Cramer, Ann. Surg. 93:20, 
1931. 


At its inception cancer is beyond doubt a local disease that arises in a limited 
area of cells subjected to chronic irritation. However, the process of cancerization 
is one that does not arise merely as the result of a direct action of a carcinogenic 
agent on epithelial cells, but it is much more complex. In fact, the local develop- 
ment of a malignant condition is influenced by factors that do not reside in the 
epithelial cells, but in the organism, and exert their activity presumably through 
the system of the mesenchymal cells. The terms “susceptibility to cancer” and 
“resistance to cancer” are intended to embrace the activity of these factors. 
Furthermore, the study of these factors may enable one to modify their activity 
in such a way as to delay, or even to prevent, the inauguration of a cancer. x 


B. M. Friep. 


HEREDITY AND Cancer. H. T. DEELMAN, Ann. Surg. 93:30, 1931. 


According to Deelman, with Denmark and Switzerland, Holland, has the 
“doubtful privilege” of being at the head of a series of countries with the highest 
mortality rate from cancer. In his investigation on the heredity of cancer, the 
Dutch scientist asked the following question, In general, does cancer occur more 
frequently in the family of patients with cancer than in any other family in which 
there are at the moment no patients with cancer? The study is based on 250 
gastric cancers collected over a period of three years. 

Deelman’s conclusions are as follows: 1. In a series of families of patients 
with cancer, cancer occurs more frequently than in any other series of families. 
2. The surplus of cancer in the family of patients with cancer always accumulates 
in certain distinct families. 3. There is a large group of patients with cancer in 
whose family cancer is absolutely not more frequent than agrees with the “normal” 
chance of dying of cancer. 4. Hereditary influences are evident only in a small 
category of cases of cancer. 5. So far as can be judged from the material, there 
is no difference between the groups alluded’ to in 3 and 4 in regard to the 
localization of the primary tumor. ea 


THE INTERRELATION BETWEEN HEREDITARY PREDISPOSITION AND EXTERNAL 
FacToRS IN THE CAUSATION OF CANCER. Maup Stye, Ann. Surg. 93: 
40, 1931. 


During 14,000 necropsies, 1,301 neoplasms were found; of these 51 arose under 
observation at the sites of recorded gross trauma. In addition to these mice, in 
*which there was involvement in external sites, there were 3 male mice in which 
tumor of the liver developed, each of which had been wounded and deeply bruised 
subcutaneously, immediately over the location of the tumor of the liver. It is 
interesting that within a stock of “noncancerous” strains identical gross traumas 
have occurred as frequently as in the cancerous strains without in any case leading 
to the formation of a neoplasm. 
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The article, which is the first of a series to be published, is illustrated with 
typical protocols. Slye concludes that in her material hereditary predispositions 
and external gross traumas were the interrelated causes of the occurrence of cancer. 


B. M. FRIED. 


EpItHELIAL METAPLASIA AND Its RELATIONSHIP TO Tumors. G. Roussy and 
C. OBERLING, Ann. Surg. 93:90, 1931. 


The opinion of the authors is that metaplasia should not be regarded as a pre- 
cancerous lesion. It is common knowledge that metaplasia of the epithelium often 
occurs in organs following the development of a cancer. Thus in the gallbladder 
and in the uterus metaplasia of the epithelium is exceedingly rare in normal condi- 
tions, whereas metaplastic (heterotopic) tumors are not so uncommon. From 
the practical point of view, the interpretation of epithelial metaplasia should vary 
according to the organ involved. Whereas in the bronchus, the pancreas and 
the epididymis metaplasia does not signify imminent cancerization, in the uterus 
the finding of islands of heterotopic (malpighian) tissue is often a sign of a 
condition of cancerization. 

B. M. FRIED. 


EpPIDERMOID CARCINOMA IN SEBACEOUS Cysts. Everett L. Bisnop, Ann. 
Surg. 93:109, 1931. 


The development of carcinoma in the wall of a “wen” is probably less rare 
than is commonly believed. A good discussion of these cancers is given, with 


‘ 


INTRACRANIAL CARCINOMATOUS METASTASES. R. MEAGHER and L. EISENHARDT, 
Ann. Surg. 93:132, 1931. 


Of 1,850 verified intracranial tumors, 57 (or 3 per cent) were metastatic, and 
of these 44 (2.3 per cent) were carcinomatous. The average age of the patients 
with intracranial metastases of the breast was 51 years, the oldest being 65, and 
the youngest 30. The onset of the intracranial signs after the primary focus in 
the breast averaged over three and one-half years, the interval ranging from 
three months to twelve years. The course from the appearance of intracranial 
symptoms was rapid, fatality ensuing on an average in six months, and operative 
intervention was survived on an average for six weeks, the longest period being 


five months. B. M. Frrep. 


Tue GENETIC NEOPLASTIC RELATIONSHIPS OF HODGKIN’s DISEASE, ALEUKEMIC 
AND LeEUKEMIC LYMPHOBLASTOMA, AND Mycosis FuNGorpes. ALDRED 
Scott WarTHIN, Ann. Surg. 93:153, 1931. 


The presentation is based on 100,000 specimens examined between the years 
1895 and 1927. Warthin is of the opinion that Hodgkin’s disease is a neoplasm, 
being related genetically to the lymphoblastomas, of which both the aleukemic 
and the leukemic forms (mycosis fungoides) are identical pathologically. They 
all take their origin from perivascular reticulo-endothelium, or the maternal 
lymphoblasts of the lymphoid tissues of the body. They show true infiltrations and 
metastases. In their cell types and architecture they follow definite patterns which 
cannot be explained on the basis of an inflammatory reaction. BM. Fanp 


Stuptes 1N Hopckrin’s Disease. Etsie S. L’Esperance, Ann. Surg. 93:162, 
1931. 


The granulomatous character of the typical lesions speaks in favor of the 
conception that Hodgkin’s disease is tuberculous. The author relates experiments 
to the effect that the avian tubercle bacillus is most likely the causative agent of 
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the disease. Experiments on the inoculation of chickens with an emulsion of lymph 
nodes from two patients with established Hodgkin’s disease are described. The 
author is of the opinion that if animal inoculations were pursued consistently along 
the lines of recent investigations it would determine the tuberculous nature of at 
least one form of Hodgkin’s disease. BM Basen. 


SUSCEPTIBILITY AND RESISTANCE TO TAR CANCER. J. Martsin, Ann. Surg. 93: 
180, 1931. 


Maisin is of the opinion that cancer caused by tar results not only from local 
irritation, but from a general intoxication of the organism as well. Mineral salts, 
such as magnesium and copper, when given in convenient doses, are capable of 
delaying the appearance of cancer and of lowering the percentage of induced 
tumors. Salts of radioactive metals have an opposite effect. Diet can influence 
the appearance and evolution of cancer caused by tar. Thus a diet of liver 
accelerates the evolution of cancer caused by tar. Preceding closely the develop- 
ment of cancer caused by tar and during its evolution the metabolism of fats is 
deficient and the variations of the cholesteremia are marked. The same variations 
are to be noticed after repeated injections of ionium. BM. Baeceo. 


CarcinomMaTous Gastric Poryp. T. Grier Miter, E. L. and 
V. W. M. Wricut, Arch. Int. Med. 46:841, 1930. 


Carcinomatous polpy of the stomach is more frequent than has been generally 
believed, having been found in 35 per cent of all the cases of intragastric polyp 
that we have studied adequately (eight of twenty-three), and both the history and 
the pathologic data suggest that it usually originates in polyp of a benign nature. 
The benign intragastric polyps that show this tendency to malignant change are 
usually of an adenomatous construction. Most of the patients showing such 
malignant change are males (83 per cent), and the age incidence is the same as 
for mural gastric cancer. The symptoms are those of any malignant gastric lesion 
with, in addition, those of the two other common consequences of gastric polyp— 
intermittent pyloric obstruction and hemorrhage. The hemorrhage may be frank 
or occult; it not infrequently leads to an erroneous diagnosis of primary anemia 
(three of our eight personal cases). Consequently, gastric polyp should be con- 
sidered in all cases of unexplained anemia. Roentgenologic study alone often 
makes the diagnosis of gastric polyp, and malignancy may be suspected on the 
basis of the clinical picture. Gastric polyp may be overlooked at operation, and 
special procedures, including gastrotomy and exploration of the interior of the 
stomach with a gastroscope, are indicated when any clinical suspicion of a polyp 
exists or when a suspected ulcer is not found. All gastric polyps, when demon- 
strated, deserve the radical surgical treatment commonly employed in cases of 


known or suspected gastric carcinoma. 
AvutTuHors’ SUMMARY. 


CARCINOMA OF THE STOMACH IN A SEVENTEEN YEAR OLp Girt. A. MARBLE, 
Bull. Johns Hopkins Hosp. 48:39, 1931. 


An adenocarcinoma with metastases in the regional lymph nodes, removed at 
operation from a girl of 17 years, is described. The duration from the onset of 
symptoms was thirty-three months. Partial gastrectomy was made twenty-two 
months before death. 


PRINCIPLES OF ProGNosIs IN CANCER. WriLiiam C. MacCarty, J. A. M. A. 
96:30, 1931. 


I think it may be said scientifically that any system of microscopic grading of 
cancer should not alone be of accurate clinical value without taking many other 
factors into consideration. Furthermore, any system which merely states that 
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a certain percentage of patients with certain grades live a certain length of time 
does not necessarily furnish data for any specific case. In other words, there 
is no criterion by which one can state that a given case belongs in the favorable 
or unfavorable percentage. Moreover, the wise and successful practitioner of the 
art of medicine will certainly take all possible factors into consideration in making 
a clinical prognosis. 

These practical clinical generalizations should not inhibit or prohibit pure 
scientific studies of possible factors which may or may not be indexes of behavior 
rather than prognosis in cancer. Perhaps these indexes might be of clinical value 
in the future, but at present all grading of cancers should be considered in the 


investigative or experimental stage. Avrnoe’s 


‘THe DEVELOPMENT OF CANCER IN SCARS FROM BurRNs. N. TREVEs and G. T. 


Pack, Surg. Gynec. Obst. 51:749, 1930. 


Epidermoid carcinoma developed in 2 per cent of 2,465 patients with carcinoma 
of the skin, and in 0.3 per cent, in which, the tumors were of the basal cell type, 
the tumor originated on skin subjected to thermal injuries. This latter type 
occurred in instances wherein the burn was sufficiently superficial to spare the 
hair follicles and sweat glands. The age of the scar is more important than the 
age of the person, because this variety of cancer may occur in young people if 
the scar has existed for a long time, as from infancy or childhood. Scars accom- 
panied by ulcers, fistulas, rhagades and adhesions establish an abnormal relation 
between epithelial and connective tissues and predispose to carcinomatous forma- 
tion. Malignant changes in these scars are often multiple and may invade the 
surrounding scar, muscles, tendons and bones and extend by direct growth along 
the deep fascial planes. The lesion may be flat, indurated, infiltrative, ulcerative 
or evertent, assuming a papillary character. In the early stage, the carcinomatous 
process appears in the scar as an enlarging warty or scaling papule or in the 
form of a diffuse tumefaction, either of which may undergo ulceration in time. 


RicuHarpD A, LIFVENDARL. 


Mrxep Tumors oF THE KIDNEY IN INFANCY AND CHILDHOOD. H. L. 
KRETSCHMER and W. G. Hress, Surg. Gynec. Obst. 52:1, 1931. 


Seventeen embryonal renal tumors are described. The tumor was bilateral in 
two cases. The kidney takes no part in the formation of the tumor. Glandular 
elements are always present; smooth and striated muscle, cartilage, fat and elastic, 
fibrous and myxomatous tissue are nearly always present. Embryonic tubules 
embedded in a heterogeneous matrix are the most conspicuous features. Metastases 
in the liver duplicate remarkably the typical new tubule formation, being arranged 


singly or in clumps. Ricwarp A. LirveNDAHL. 


CLASSIFICATION OF Tumors. W. F. Harvey and T. D. Hamitton, Edinburgh 
M. J. 37:609, 1930. 


The classification advocated is of one into families, general, species and varieties, 
after the manner adopted in biology. Such a classification must conform to the 
ordinary rules of logical subdivision and naming. Especially is the error of a 
mixed basis for the formation of classes to be avoided and that of combining 
description with the genus, species or binomial terminology. The designations 
blastoma and cytoma may advantageously be substituted for malignant and non- 
malignant tumors and the time-honored names carcinoma and sarcoma may be 
abolished altogether. It is also recommended to do away with the designation 
papilloma in either a generic or a specific sense; papillary character is excluded 
from the name and relegated to the position of a descriptive character. Locality, 
tissue type and malignancy form the basis for the nomenclature recommended, 
and an attempt is made to put the principles advocated into practice by the presenta- 
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tion of a tentative classification of tumors. It is recognized that any such classifica- 
tion or a similar classification must first receive approval before it could ever be 


generally adopted. SUMMARY. 


THe IMMUNOLOGICAL RELATIONSHIPS OF FowL TuMOURS WITH DIFFERENT 
HIsTOLOGICAL StrucTURE, C. H. ANpREwES, J. Path. & Bact. 34:91, 1931. 


Six fowls bearing the slowly growing fibrosarcoma MH, have been found to 
have in their serum neutralizing properties active against filtrates of the Rous 
sarcoma no. 1. These serums would also neutralize filtrates of endothelioma MHz 
of the fowl. Similar neutralizing properties were found in the serum of only 
two of thirty-eight supposedly normal fowls. In birds bearing Rous sarcomas 
or MHz endothelioma, neutralizing antibodies may develop against the Rous virus 
in their serums, but the appearance of the neutralizing properties is far from 


constant. AUTHOR’s SUMMARY. 


HIsTOLOGY AND HISTOGENESIS OF A FILTRABLE ENDOTHELIOMA OF THE FowL. 
J. A. Murray and A. M. Beca, Ninth Sc. Rep. Investigations of Imp. Cancer 
Research Fund, 1930, p. 1. 


The tumor is transmitted by cell-free material. The cells of the new tumor are 
cells of the animal injected; the new tumor is a primary growth in the sense that 
cancer caused by tar is a new primary growth. The first indication of new growth 
is an accumulation of lymphocytes in the inoculated area which increase quickly 
in size and appear like macrophages. The macrophages proliferate by mitosis, 
become ameboid and throw off granular or vesicular portions of cytoplasm. Appar- 
ently in response to the setting free of a tumor agent, the susceptible cells of 
the area start to proliferate. It looks as if the tumor agent develops and increases 
in the macrophages. This conception is of interest in view of the mononuclear 
reaction in carcinoma. 


CONGENITAL RHABDOMYOMA OF THE HEART. L. BERGER and A. VALLée, Ann. 
d’anat. path. 7:797, 1930. 


Multiple nodules of striated muscle, varying in size up to that of a small 
cherry, were found in the myocardium of a boy, aged 2 years. The tumors are 
regarded as congenital. The authors found forty-one cases of congenital rhabdo- 


myoma recorded in the literature. S 


or Tumors. M. MaArutraz, Ann. de I'Inst. Pasteur 45:443, 1930. 


Analogies are drawn between the spontaneous malignant growth and those 
produced in the laboratory. A general discussion is presented, dividing tumors on 
the basis of cause as traumatic, spontaneous and functional (placental, etc.). The 
great importance of the nerve elements in the formation of neoplastic tissue is 
stressed. A note reports the death of the author some days after the receipt of 


this paper. M. S. MARSHALL. 


Tue GRAFTING OF HuMAN CANCER ON THE CHIMPANZEE. J. TrotstER, Ann. 
de I'Inst. Pasteur 45:660, 1930. 


After numerous failures, I have once succeeded in transplanting a melanoma 
of the eye from a human being to a chimpanzee. Histologic examination has 
shown that the cellular elements of the transplanted melanoma were alive with 
their nuclei intact and their inclusions of melanin unmodified; the neoplastic tissue 
was compensated, and there was no adjacent lymphoconjunctival reaction. A 
certain local dissemination of the melanoma is clearly recognizable in the slides, 
but there were no metastases. If it is difficult to admit unreservedly that I have 
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inoculated a cancer disease of man to the anthropoid ape, it can nevertheless be 
said unequivocally that the heteroplastic graft of human neoplastic cells has been 
accomplished with the chimpanzee. In this sense it may be stated that the 
melanoma of man may be transferred to the chimpanzee. 


AvuTuHor’s CONCLUSIONS. 


MIxED SQuAMOUS AND CyLinpRIc CELL CARCINOMA OF THE GALLBLADDER. 
W. RoessiceER, Beitr. z. path. Anat. u. z. allg. Path. 85:181, 1930. 


According to the author, the literature contains records of only about thirty 
cases of pure squamous cell carcinoma of the gallbladder. To 1927, only eight 
cases of mixed carcinoma composed of both squamous and cylindric epithelial cells 
had been described. Roessiger reports three cases of such mixed carcinoma and 
one of squamous cell carcinoma. The fact that many carcinomas of the gallbladder 
are composed of cells that are indifferent in character and neither characteristically 
squamous nor columnar led him to postulate the presence of indifferent basal cells, 
in the mucosa of the gallbladder, in the sense of Krompecher. In surgically 
removed noncancerous gallbladders, he found cells that he holds to be basal cells. 
They occur singly or in small groups, not to exceed four cells, and lie immediately 
beneath the columnar epithelium of the mucosa. These cells, like the basal cells 
elsewhere, are pluripotent. Under normal conditions they give rise to cylindric 
cells. Chronic inflammation and cholelithiasis cause only slight proliferation of 
the basal cells and only rarely lead to the formation of squamous epithelium from 
the basal cells. The cancer stimulus, however, causes more active multiplication 
of the basal cells. They may remain indifferent in morphology, or they may 
differentiate in two directions, leading to the formation of atypical squamous 
epithelium or atypical columnar epithelium. Carcinomas of the gallbladder may 
therefore contain squamous epithelium that has arisen, not by metaplasia of pre- 
existing columnar epithelium, but by differentiation of indifferent basal cells. 


O. T. ScHULTz. 


MALIGNANT TUMOR OF THE CERVIX IN AN INFANT. F. Koutuaas, Monatschr. 
f. Geburtsh. u. Gynak. 86:58, 1930. 


A malignant tumor of the cervix was noted in a child, aged 16 months, who 
died of bronchopneumonia. At the age of 6 months, bloody vaginal discharges were 
the first indications of disease, and thereafter bleeding of several days’ duration 
recurred at intervals of three or four weeks. At autopsy, metastases were found 
in the para-aortic lymph glands, the liver, the right lung and the right bronchial 
lymph nodes. The primary tumor had perforated the right common iliac vein, 
which was thrombosed. The pelvic tumor growth had also compressed the bladder 
and ureters, so that a large bilateral hydronephrosis resulted. The tumor cells 
resembled epithelium, and had large, lightly stained nuclei and a large amount 
of cytoplasm. Some cells were spindle-shaped and resembled fibroblasts. The 
picture was not that of a pure carcinoma, and much less that of a sarcoma, so 
that a diagnosis of an immature malignant tumor was made. 


GEORGE RUKSTINAT. 


A PecuttarR Carotip Tumor. B. Bacer, Acta chir. Scandinay. 66:311, 1930. 


A typical carotid adenoma, the size of a hen’s egg, was removed from the neck 
of a man, aged 23, who had a definite enlargement of the thyroid gland. The 
carotid tumor was situated anterior to the sternomastoid muscle and was not 
connected with the thyroid gland, but was attached to the carotid sheath by a 
vascular pedicle. About eighteen months later, a tumor weighing 190 Gm., which 
was identical with the first, was removed from the left lobe of the thyroid gland. 
Presumably, the first tumor was an atypically situated carotid new growth the 
metastasis of which caused the enlargement of the thyroid gland. 


GEORGE RUKSTINAT. 
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Medicolegal Pathology 


TRAUMA AND Sarcoma. G. VILLATA, Minerva med. 1:989, 1930. 


A boy, aged 11 years, fell on his hip, and an extensive hematoma developed. 
Twenty-five days later a growth the size of an orange developed which had a 
sarcomatous structure. In the center of the tumor was a splinter of bone with 
periosteum. 


POSTMORTEM PHYSICOCHEMICAL CHANGES OF LivER CELLS. W. LAVEs, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 16:61, 1930. 


Experimental investigations regarding the physicochemical processes governing 
the staining of tissues, particularly in relation to the method of Pischinger, are 
recorded. The author proved that the staining of histologic elements depends not 
only on the hydrogen ion concentration of the fluids used, but on the electrostatic 
properties of certain tissue colloids. After death, the hepatic cells, for instance, 
of the central parts of the acini present tinctorial changes earlier than those on 
the periphery of the acinus. This interesting study should be read in the original. 


E. L. 


CARBON MoNoxIDE PoIsoNINGs IN KitcHENs. H. Deutsche Ztschr. f. 
d. ges. gerichtl. Med. 16:72, 1930. 


The author presents an analysis of six fatal cases of carbon monoxide poisoning, 
involving women who used a gas range for boiling laundry in a large wash boiler. 
A detailed technical discussion regarding the development of carbon monoxide is 


presented. E. L. 


SuppEN DEATH WHILE SWIMMING OR DiviING. MArGuLies, Deutsche Ztschr. 
f. d. ges. gerichtl, Med, 16:112, 1930. 


According to the author’s observations on man and on animals, the drowning 
process lasts from four to five minutes. A rapid or sudden death is often attributed 
to a heart stroke or to shock. Distention of the lungs is often found, but it 
may also be absent. Absence of any signs of hyperaeration of the lungs does not 
prove that the victim did not drown. NHyperaeration indicates that the person 
was alive when submerged. Sudden death while the patient is submerged may be 
the result of the mechanical action or of direct or indirect pressure of the fluid 
medium or water on the cavities of the body, leading to a mechanical paralysis 
of the heart. The explanations are based on physiologic and anatomic considera- 


tions under various abnormal conditions. 


DETERMINATION OF BLoop Group ON Convicts. W. HENNEMANN, Deutsche 
Ztschr. f. d. ges. gerichtl, Med. 16:126, 1930. 


Examination of 310 convicts has shown that there is no definite relation 
between the blood group and the type of delinquent. The blood groups were pro- 
portionately distributed among the dangerous criminals and the habitual and pro- 
fessional delinquents. Group B was not prevalent among persons who committed 
heinous crimes, as is asserted by other investigators. 


MovEMENTS AND OTHER AcTIONS BY PERSONS FATALLY INJURED. KARL 
MEIXNER, Deutsche Ztschr. f. d. ges. gerichtl. Med. 16:139, 1930. 


Fractures of the bones of the lower extremities do not exclude the ability 
to walk. Fractures of the ribs and spine may remain unnoticed by the person 
injured. Concussion of the brain alone does not cause death, but produces instan- 
taneous unconsciousness. Fat embolism of the kidneys and pancreas should be 
considered in cases in which death occurred slowly under a coma-like picture. In 
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certain rare instances, penetrating gunshot wounds of the brain wiil not cause an 
immediate collapse, and the critically injured person is able to walk and react. 
Injuries to the frontal lobes manifest symptoms later than those to any other 
cerebral area. In young persons, injuries to the head cause concussion of the 
brain rather than fracture of the cranial bones, which occurs more frequently 
in older persons. Therefore, in the latter instance, some acts by the injured 
person are not uncommon, while concussion with the concomitant unconsciousness 
eliminates any movement. Absence of swallowed blood in the stomach in instances 
of traumatic hemorrhages from the nasopharyngeal region, but with presence of 
blood in the lung (aspiration but no ingestion), proves that the unconsciousness 
occurred simultaneously with the injury; however, one has to consider that severe 
traumatisms to the skull and brain occasionally occur without rapidly developing 
unconsciousness. The author discusses gunshot injuries and stab wounds of the 
heart and the possibilities of their healing. In only a comparatively low per- 
centage of cases does death occur suddenly after stabbing of the heart. Stab 
wounds of the ascending aorta seem to lead to a fatal end more rapidly than 
do those of the cavities of the heart. Experience teaches that gunshot wounds 
of the heart produce a sudden collapse and thus exclude any activity. This is 
also true occasionally of gunshot wounds of the lung. In not 1 of 185 cases 
. of injuries to the heart produced by blunt violence was the injured person capable 
of action. 


E. L. 


SvuICcIDE IN Favor oF INSURER. W. ELIASBERG, Deutsche Ztschr. f. d. ges. 
gerichtl. Med. 16:166, 1930. 


An interesting case is reported of a banker who insured his life for a great 
sum of money and then committed suicide to favor the bank. Detailed crimino- 
psychiatric analysis is presented as to the underlying motives for this action. 


E. L. MILostavicu. 


SUICIDE WITH A DEVICE FOR SLAUGHTERING ANIMALS. F. WALLBAUM, 


Deutsche Ztschr. f. d. ges. gerichtl. Med. 16:174, 1930. 


The author gives a description of the instrument and the manner in which it 
was used. The unusual feature of the case was that the shooting device was 
placed on top of the head. Two similar cases have previously been described by 
Schoenberg. In both of the latter instances, however, the instrument was pressed 
against the forehead. 


E. L. MILosLavicu. 


Stinc (UrticA Urens) Burns as Cause or Deatw. E. A. 
JaKowLewa, Deutsche Ztschr. f. d. ges. gerichtl, Med. 16:180, 1930. 


A poorly nourished, anemic and underdeveloped girl, aged 6 years, died suddenly 
under peculiar circumstances. The skin showed a rash that was interpreted as 
measles. Investigation disclosed that the foster mother, who often mistreated the 
girl, in order to punish her because she stole a piece of sausage, undressed her 
and whipped her with recently plucked nettle until she collapsed. Microscopic 
examination of the cutaneous rash detected innumerable nettle-stinging hairs within 
the reddened areas. It was assumed that death resulted from shock. 


E. L. MILosLavicn. 


Porsonous AcTION oF SALT Sotutions. R. ZEYNEK and H. WAeELscuH, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 16:184, 1930. 


In a case of criminal abortion the uterus was irrigated with 0.5 per cent 
solution of zinc chloride, death occurring one and a half hours afterward. One 
expert assumed that death resulted from an acute zinc poisoning. The authors 
deny any action of zinc and base their opinion on experimental proof; they 
correctly assumed that the fatal end was caused by septicemia. 


E. L. MILosvavicu. 
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REsuLts OF Autopsy ON ExHuUMED Bopres. FERDINAND KLemp, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 16:190, 1930. 


The postmortem observations on twenty-four disinterred and unembalmed 
bodies are presented in every detail, and the difficulties in correct interpretation 
of the changes are critically discussed. In only sixteen instances were the 
corpses well preserved. In disintegration of a dead body, the autolytic, decomposing 
and putrefactive processes must be considered separately. Autolysis embraces all 
of the chemical processes that ensue from liberated endocellular enzymes, leading 
to an autodigestion of the tissues, without any influence of micro-organisms. The 
decomposition is characterized by processes of oxidation and nitrification liberating 
heat, the high chemical compounds being transformed into simpler compositions. 
The putrefaction is the result of bacterial action with subsequent disintegration 
of tissues to simple chemical substances. The sooner after death chilling of the 
body occurs, the more retarded is the disintegration. Well nourished, fat bodies, 
a fluid condition of the blood, external wounds, septic processes, agonal invasion 
of bacteria, etc., are factors favoring a rapid development of disintegration. 
Cadaveric rigidity does not necessarily disappear with advanced putrefaction. In 
instances of potassium cyanide poisoning, a chemical examination is usually futile, 
since this poison disintegrates rapidly after death. According to the observations, 
the intestines resist putrefaction longer than the liver, spleen or kidneys. The 
nongravid uterus remains comparatively well preserved for a long time. The 
organs of the neck exhibit a remarkably rapid disintegration, while changes are 
still recognizable in the lungs and the heart. While the membranes of the brain, 
particularly the dura mater, disappear quite rapidly, the brain itself remains 


relatively longer. E. L. 


Technical 


Tue Bortz Test 1n Urinatysis. A. T. Brice, Jr., Arch. Int. Med. 46:778, 
1930. 


Technic: (a) Place in a small glass test tube 1 cc. of the filtered or centrifugated 
specimen to be examined. (b) Add 0.3 cc. of acetic anhydride, preferably a brand 
high in aldehyde content, from a pipet, a drop at a time, with shaking. (c) Add 
0.8 cc. of concentrated sulphuric acid, from a pipet, a drop at a time, with shaking. 
(d) Let the tube stand at room temperature under observation for five minutes. 


The positive reaction is indicated by the appearance of a light lilac to deep 
purple color. Occasionally, in weak positive reactions the positive color may 
appear within the five minute period and subsequently be obliterated by the darker 
colors due to the reaction of other substances in the urine. Occasionally, in strongly 
positive reactions the positive color may not appear before the expiration of some 
minutes, owing to the darker colors produced immediately by the reaction of other 
substances in the urine. In strongly positive specimens the purple color may be 
so dark as to require dilution of the preparation with water in order to differentiate 
the purple from possible dark browns or blacks. The prescribed five minutes of 
the test is a valid test period, as positive specimens have been shown to hold the 
positive color for several hours. The test with urine is practically impossible to 
read by any of the artificial lights with which I have experimented up to the time 
of writing. 

The positive reaction is thought to be due to an amino-acid, presumably 
tryptophan, eliminated in the urine. The test may prove to be more valuable than 
the test for albumin to demonstrate early or latent conditions of the kidney. 
There is also evidence that the positive Boltz reaction in urine is of significance 
in nervous and mental cases and in shock. 
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ERYTHROCYTE SEDIMENTATION TEST IN TUBERCULOSIS. ANDREW L. BANYAI 
and Sytvia V. ANnpeRsoN, Arch. Int. Med. 46:787, 1930. 


A study of the sedimentation test, a modification of the Westergreen method 
being used, is reported in 2,000 patients. It is shown conclusively that the rate 
of sedimentation cannot be used for the diagnosis of tuberculosis. The main 
factor influencing the sedimentation rate is the toxicity of the infection and not 
so much the extent of the lesion. The greatest merit of the test lies in its value 
as an indicator of the course of the disease; an increase in the rate indicates an 
advance in the disease or the onset of some complication, while a retardation in 
the rate points to improvement. J. N. Patterson. 


A New DEMONSTRATION OF HorTEGA CELLS. RoBERT R. DIETERLE and META 
NeuMANN, Arch. Neurol. & Psychiat. 24:1154, 1930. 


The authors use to great advantage Kubie’s formulas for silver staining which 
they recommend instead of the methods of Bielschowsky, del Rio-Hortega, 
Achucairo and Perdrau. The method for demonstrating Hortega cells, as 
described, is as follows: 

Pieces of brain tissue, from 2 to 3 mm. thick, are fixed in ammonium nitrate, 
10 Gm.; formaldehyde (Merck’s Blue Label), 70 cc., and distilled water, 430 cc. 
Frozen sections, 20 microns thick, may be made after from twenty-four hours to 
three or eight days of fixation. A dozen sections are left for ten minutes in 50 cc. 
of distilled water plus 5 drops of ammonium hydroxide. The sections are rinsed 
singly in 100 cc. of distilled water and transferred to Kubie’s ammoniacal silver 
carbonate solution, which consists of the following elements: (8.09 cc. of 28 per 
cent ammonium hydroxide diluted to 100 cc.; 3.2 Gm. of sodium carbonate dis- 
solved in distilled water up to a final volume of 100 cc.; 10.2 Gm. of silver nitrate 
dissolved in distilled water up to a volume of 100 cc.; 10 cc. of the latter is put 
in a 100 cc. volumetric flask, and the diluted ammonia solution is added; it should 
be shaken vigorously between additions toward the end-point; then 10 cc. of the 
sodium carbonate solution is added to make up a final volume of 100 cc.; in 50 cc. 
of this solution a dozen sections are placed at room temperature in the dark). 
Reduction is done by: formaldehyde (Merck), 10 cc.; pyridine, 10 cc.; mastic, 
10 cc. (10 per cent absolute alcoholic), distilled water sufficient to make 100 cc. 
To 50 cc. of this developer 1 cc. of 1 per cent of hydroquinone solution is added. 
Development occurs almost immediately. The mastic is dissolved in 96 per cent 
alcohol; the section is blotted on the slide, cleared in 10 per cent phenol-xylene 
and mounted in balsam. This method brings out the entire structure of Hortega 
cells; it shows more of their protoplasmic structure than “any method yet devised.” 
For further minor details the article itself, as well as Kubie’s contributions (Arch. 
Neurol. & Psychiat. 19:888, 1928; 22:135, 1929), should be consulted. 


GeorceE B. Hassin. 
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Society Transactions 


CHICAGO PATHOLOGICAL SOCIETY 
Regular Monthly Meeting, March 9, 1931 
Joserpn A. Capps, President, in the Chair 


Primary, IsOLATED LYMPHOGRANULOMATOSIS OF THE STOMACH. Harry A. 

SINGER. 

Pathologists have known for many years that lymphogranulomatosis may 
originate not only in lymph glands, but in any viscus containing lymphoid tissue. 
The occurrence of primary lesions in the spleen, liver, bone marrow and lungs 
has attracted little surgical attention because the diagnosis and surgical extirpation 
of localized lesions is difficult. Primary lesions of the gastro-intestinal tract and 
particularly those of the stomach manifest themselves promptly, diagnosis is not 
difficult, and surgical removal is relatively safe. 

In the literature seven cases of primary, isolated Hodgkin's disease of the 
stomach are reported. The preoperative diagnosis was either carcinoma or ulcer, 
and in all, gastric resection was performed. Five patients recovered and remained 
well, one died after two years, and the seventh died of obstruction at the stoma 
a month after operation. No other lesions of .lymphogranulomatosis were found 
post mortem, but microscopic examinations of the various organs are not men- 
tioned." The eighth report of isolated Hodgkin’s disease of the stomach, the 
second in this country, is unique in that a careful gross and microscopic post- 
mortem examination of the tissues failed to disclose lesions elsewhere in the body. 

The clinical diagnosis of isolated lymphogranulomatosis of the stomach is 
hardly possible in the present state of knowledge. The systemic manifestations 
are generally absent when the lesion is still in the operable stage. The presence 
of a soft, flat, infiltrating tumor limited strictly to the distal portion of the stomach, 
associated with a number of large, succulent, isolated, adenoid-like glands, should 
suggest the possibility of lymphogranulomatosis. The final diagnosis is made by 
histologic examination. Inoperable tumors of the stomach should be examined 
microscopically. 

Even in cases in which careful exploration fails to demonstrate granulomatous 
tissue other than that removed, the prognosis should be guarded. Gross lesions 
in inaccessible regions and minute foci in the structures examined during operation 
may escape detection. In cases in which the extent of involvement precludes 
resection, the patient should be given roentgen therapy. 

The complete report will be published in the Archives of Surgery. 


DISCUSSION 

R. H. Jarré: The term lymphegranulomatosis may not be suitable for these 
lesions. Perhaps malignant granuloma would be better. 

E. F. Hrrscu: The implication that all of these lesions are of the character 
of Hodgkin’s disease may be extreme, because there occur in the intestinal tract 
lesions of granulation tissue which in some respects resemble those of Hodgkin's 
disease, and yet etiologically are different, as, for example, the chronic changes in 
the wall of the bowel which occur following traumatic evulsion of the mesentery. 


REACTION OF THE BONE MARROW IN EXPERIMENTALLY INDUCED THROMBO- 
cyTosis. Francis D. GuNN. 
This paper will be published in full in a future issue of the ARCHIVEs. 


THe EostnopHit RESPONSE IN PERSONS GIVING PosITIVE SKIN REACTIONS 
To InyEcTIONS OF Dick Toxin. Stuart L. VAUGHAN. 


In a general study of the reactions of bone marrow a method for gaining new 
information on the pathogenesis of scarlet fever has presented itself. In this 
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disease an early and persistent eosinophilia of the blood has long been recognized 
as constant. This is also one of the prominent characteristics of allergy, and 
has led a number of investigators to conclude that allergy has an important rdle 
in the manifestations of scarlet fever. Recent developments have stimulated interest 
in the subject. 

The experiment consisted of making differential blood counts before and at 
intervals following the injection of immunizing doses of Dick toxin into a group 
of eleven student nurses with positive skin reactions, and analyzing the response 
of the eosinophil leukocytes. The reactions of the skin varied from weakly to 
strongly positive. The average initial content of eosinophil leukocytes was 0.9 per 
cent. In every case a decided rise was observed during the course of the injections. 
The smallest increase was 150 per cent and the greatest was 950 per cent above 
the normal average. The average increase was 260 per cent. The time of appear- 
ance of the eosinophilia varied. In 54 per cent, a marked increase was present 
within four hours. In two nurses, it was not noted until after the third injection. 
In the two others with very strong reactions to the Dick test, the eosinophilia 
was coincident with the appearance of a rash. 

These results raise a number of interesting considerations. An increase in 
the circulating eosinophil leukocytes immediately following the injection of this 
streptococcus culture-filtrate is contrary to results with filtrates of other bacterial 
cultures. If eosinophilia of the blood is an allergic response, these results support 
the contention that a high percentage of persons with positive Dick reactions are 
sensitized to some constituent of the injected material. That the injections them- 
selves may produce an allergic state or augment one already existing is supported 
by the delayed increase in eosinophil leukocytes in two cases and a late appearance 
of maximum increase in others. Evidence is present that the positive Dick reaction 
may not be allergic. In the two nurses giving the strongest skin reactions, the 
eosinophilia was not immediate, although susceptibility to the filtrate was shown 
by the prompt appearance of an erythema. In two other nurses the reaction of 
the blood appeared only after three injections. The rash, which has been men- 
tioned as the cause of the eosinophilia, was present in but two cases. It may have 
no causal relationship. Possibly both reactions were the result of the same stimulus. 
If so, eosinophilia is more easily elicited than a reaction of the skin. 


PHILADELPHIA PATHOLOGICAL SOCIETY 
Regular Meeting, March 12, 1931 
Lucké, President, in the Chair 
Dr. Warren H. Lewis, of the Carnegie Institution of Washington and Johns 


Hopkins University, presented moving pictures of tissue cultures of human and 
mammalian tumor cells, endothelium, capillaries, blood cells and macrophages. 


The Annual Conversational Lecture, April 17, 1931 


BatpvuIn Lucké, President, in the Chair 


CELLULAR REACTIONS TO FRACTIONS ISOLATED FROM TUBERCLE BACILLI. 
FLoreNceE R. Sasin, M.D. 


In following the blood of rabbits infected with large intravenous doses of 
bovine tubercle bacilli, it has been found that an increase in lesions in the tissues 
has been reflected by a rise in monocytes in the peripheral blood. These mono- 
cytes are often stimulated even to the epithelioid type. On the other hand, 
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increased resistance on the part of the animal has been correlated with a rise in 
lymphocytes. These two factors may be expressed in a monocyte/lymphocyte ratio. 

Fractions isolated from the acid-fast strains of organisms have given valuable 
material for testing these theses and for studying the relationships of monocytes 
to clasmatocytes or macrophages. Tubercle bacilli have been grown under standard 
conditions by the H. K. Mulford Company, and the lipoidal extracts have been 
analyzed by Dr. R. J. Anderson of Yale University. The alcohol-soluble lipoid, 
or phosphatide, produces typical tubercular tissue composed of epithelioid cells 
and epithelioid giant cells. This action is due to the presence of a new liquid 
saturated fatty acid, which Dr. Anderson has named phthioic acid. 

The immediate reaction to the phosphatide is shown by the relatively immature 
cells of the milk spots. These cells phagocytose the phosphatide and seem to break 
it into finer and finer particles, until a typical epithelioid type of cell is reached. 
This reaction is slow, and the epithelioid cell persists a long time. This type of 
intracellular reaction is in contrast to clasmatocytic activity. The injection of 
the tuberculopolysaccharide intraperitoneally is always followed by an emigration 
of leukocytes that seem to be damaged, for they are phagocytosed by the macro- 
phages and completely disintegrated in about forty-eight hours. Thus, however 
closely monocytes and clasmatocytes are related, there are two types of cellular 
activity toward phagocytosed material that may be termed monocytic and 
clasmatocytic. 

The chloroform-soluble material also contains some of the specific phthioic 
acid, together with an unsaponifiable material, which is intensely acid-fast. This 
material produces as great a ceilular reaction as the phosphatide, but of undiffer- 
entiated connective tissue cells. The smooth avian organism dissociated by 
Dr. S. A. Petroff has relatively little of the wax, for it is but slightly acid-fast 
and produces a type of tuberculosis that may be called the pure phosphatide disease. 

Experiments to test validity of the theory of the relationships of the two 
strains of cells, monocytes and lymphocytes, to resistance in tuberculosis are under 
way. An increase in epithelioid tissue induced by the phosphatide has been followed 
by lowered resistance to bovine infection in rabbits. Experiments testing the 
effects of increasing lymphocytes are being made at the present time. 


— = — 
4 
q 
Py 


Book Reviews 


A Text-Book oF MEDICAL JURISPRUDENCE AND ToxicoLocy. By JouN 
M.D. (Gras.), D.P.H. (Cams.), F.R.S.E., Professor of Forensic 
Medicine in the University of Glasgow, etc. In Collaboration with John 
Glaister, Jr.. M.B., Ch.B. (Glas.), M.D. (Hons.) (Glas.), D.Sc. (Glas.), 
Barrister-at-Law, Inner Temple, London; Professor of Forensic Medicine in 
the University of Egypt, Cairo, etc. Fifth edition. Price, $8.50. Pp. 954, 
with 132 illustrations and seven plates. New York: William Wood & 
Company, 1931. 


This book is divided into two sections: medical jurisprudence and toxicology. 
Under medical jurisprudence are chapters on definitions and scope, medical 
evidence, personal identity of living and dead in its medicolegal bearings, death 
in its medicolegal relations (several chapters occupying more than 200 pages), 
blood stains, medicolegal relations of sexual functions, infanticide, rape, states of 
insensibility and lunacy in its medicolegal aspects. These matters are presented 
thoroughly in the light of the laws and customs of Scotland and England and 
on the basis of a rich personal experience. Many interesting and illustrative cases 
are cited, with much detail. In the consideration of sudden death, the rdle of 
embolism is not stressed sufficiently. The various forms of meningeal hemorrhage 
do not receive adequate attention. The use and value of blood grouping in the 
identification of persons and of the source of blood stains as well as in the 
settlement of questions of parentage are not even mentioned. The illustrations 
in this sections are mostly of gross appearances; the quality of the illustrations 
is only fair; figures 109 and 117 are worthless. 

The section on toxicology occupies 250 pages. It covers the ground thoroughly. 
The poisons, as well as the circumstances under which various poisonings may 
take place and their symptoms and the resulting anatomic changes, are described. 

This is the fifth edition of the book, “carefully prepared and brought up to date.” 
Of the new matter in this edition, may be mentioned workmen's compensation 
acts respecting industrial diseases, national insurance acts, dangerous drugs acts, 
therapeutic substances act and a separate legal index. The senior author has been 
a teacher of forensic medicine for forty-eight years, and during most of that period 
he has been engaged in “medico-legal practice for the Crown.” The book reflects 
well the status of forensic medicine and its workings in England and Scotland. 
It carries with it a certain old-fashioned air of finality, and it is a vast storehouse 
of medicolegal information, the fruit of years of careful practical work. It will 
be of interest to those who are concerned with the proper application of medical 
knowledge in the administration of justice. 


TECHNIK DER ‘MIKROSKOPISCHEN UNTERSUCHUNG DES NERVENSYSTEMS. By 
Pror. Dr. W. Spretmeyer. Fourth edition. Price, 11.80 marks. Pp. 168. 
Berlin: Julius Springer, 1930. 


The progress in any science can be measured more or less accurately by the 
advancement of its technic, and the fourth edition of Spielmeyer’s laboratory 
guide, which is probably the most extensively used handbook of neuropathologic 
methods, indicates the comprehensive manner in which the nervous system is now 
examined. Most of the additions to the previous edition, while not new in the 
science of neuropathology, are new in the German understanding of that science, 
for chief among these additions are technical methods from the Spanish school 
which have been brought into prominence outside of Spain by the American 
workers Penfield and Globus. In fact, the book is more international than its 
previous editions. 
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The order in which the material is presented, as in the previous editions, goes 
more or less hand in hand with the manner in which the nervous system is pre- 
pared and examined. An introduction explaining the principles of fixation, 
embedding and cutting and the preparation of certain general chemicals, such 
as hematoxylin, precedes the more specific parts. The fine hematoxylin of 
Ehrlich seems to be omitted from, and Meyer’s hemalum added to, the old list. 

In the methods of staining the nerve cells, several of the less desirable methods 
have been omitted, as has the polychrome methylene blue for the medullary 
sheath. Marchi’s chromosmium method has been removed from its place among 
the stains for the medullary sheath and has been placed with methods for studying 
the products of disintegration. 

The chief changes are in the technic of staining glia, as mentioned; Anderson's 
method and several modifications of Hortega’s method by Penfield, Globus and 
Kanzler have been added, while several of the less specific methods have been 
omitted. 

In the study of the products of disintegration, of deposits and of the histo- 
chemical aspects, one finds a new fat stain, sudan-orange; von Braunmiihl’s silver 
method for senile plaques, and a new oxydase reaction, while several methods 
of staining frozen sections in order to detect spirochetes and a method of. staining 
to detect Negri bodies improve the chapters on micro-organisms. 


HANDBOOK OF ProtozooLocy. By RicHarp RoxKsasro Kupo, D.Sc., Assistant 
Professor of Zoology, University of Illinois. Price, $5.50. Pp. 451, with 
175 etchings containing 1,463 figures. Springfield, Ill.: Charles C. Thomas, 
1931. 


In presenting this “Handbook of Protozoology” the author has probably supplied 
a long-standing need. As suggested in the preface, the study of the protozoa as 
a group is becoming more and more widespread in universities and colleges. The 
need for an introductory volume dealing with the biology of the protozoa in 
general and giving adequate figures of representatives of the various groups 
has apparently been supplied. 

The introductory chapter deals with general points of morphology, as well 
as the relationship of protozoology to the biologic sciences as a whole. This 
chapter also contains a good review of the history of protozoology. The next 
two chapters contain discussions of the morphology and physiology of the protozoa, 
considering structure, reproduction, etc. The following thirty odd sections, almost 
the entire book, are devoted to classification and brief discussions of the various 
genera, species, families, etc., throughout the entire protozoan group. Representa- 
tive members of the groups are pictured, and these figures have been generously 
supplied. It is in these chapters that the real worth of the book lies. There 
are many monographs on the various taxonomic groups, but this contribution is 
unique in that it gives in concise fashion a consideration of each division of the 
entire group, from the flagellates through Sarcodina and Sporosoa to the ciliates. 
The free and parasitic forms are given equal stress. The book is appended by a 
rather brief consideration of the collection, cultivation and observation of protozoa. 

The illustrations deserve further comment. It is stated by the author that they 
have all been redrawn especially for the work. They are dependable representa- 
tions of the forms, and credit is due for the quality of their execution, which 
greatly enhances the value of the book. The make-up, as well as the clarity with 
which the figures have been reproduced, contributes to the formation of a volume 
with a pleasing appearance. 


. 
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A TEXTBOOK OF LABORATORY DIAGNOSIS WITH CLINICAL APPLICATIONS FOR 
PRACTITIONERS AND STUDENTS. By Edwin E. Osgood, M.A., M.D., Assistant 
Professor of Medicine and Biochemistry, Director of Laboratories, University of 
Oregon, School of Medicine, Portland, Ore., and Howard D. Haskins, M.D., 
Professor of Biochemistry, University of Oregon, School of Medicine. Price, $5. 
Pp. 475, with 26 illustrations. Philadelphia: P. Blakiston’s Son & Company, 1931. 


TuHeE Division oF LABORATORIES AND RESEARCH OF THE NEW YORK STATE 
DEPARTMENT OF HEALTH: A SHORT AccouNT oF Its HISTORY AND PRESENT 
THE PHYSICIAN OF THE DaNcE OF DeatH: A HistToricAL STUDY OF THE 


Status. By A. B. Wadsworth, M.D., Director. Albany: 1931. 

EVOLUTION OF THE DANCE OF DEATH Mytus IN ART. By Aldred Scott Warthin, 
Ph.D., M.D., LL.D., Professor of Pathology and Director of the Pathological 
Laboratories in the University of Michigan, Ann Arbor, Mich. Price, $7.50. 
Pp. 142, with 92 illustrations. New York: Paul B. Hoeber, Inc., 1931. 


Foop PolsONING AND Foop-Borne Infection. By Edwin Oakes Jordan, 
Chairman of the Department of Hygiene and Bacteriology, The University of 
Chicago. Price, $2.50. Pp. 286. Chicago: The University of Chicago Press, 
1931. 


Nocucui. By Gustav Eckstein. Pp. 418, with illustrations. Price, $5. 
New York: Harper & Sons, 1931. 
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sition of calcium in bone in healing 
scorbutus 
changes in brain in ether anaesthesia.... 
effect of calcium on anthrax cultures.... 
effect of vitamin D and parathyroid hor- 
mone on storage of 
influence of calcium on microbic species. 
Cancer: See also Sarcoma; tumor; etc. ; 
and under names of organs and regions, 
i. e., Gallbladder, cancer ; Jejunum, can- 
cer; etc. 
and heredity........... 
and nerves... 
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Cancer—Continued PAGE 
and tuberculosis............ 489 
Anna Fuller Cancer Fund............. 794 
carcinogenic substances and their fluores- 

chimney-sweeps’ cancer vanishing bwes'eoes 665 
complement-containing antibodies in pa- 

tients with cancer and in Angst 

copper and iron content of blood serum 

in cancer and in pregnancy........... 672 
diagnostic reactions for........... 666 


effect of feeding liver and muscle on 


growth of Filexner-Jobling rat carci. 


noma 
effect of radium irradiation on carcinoma 
epidermoid carcinoma in sebaceous cysts 


epidermoid carcinoma of head and neck. 162 
extract of adrenal cortex and........... 491 
grafting of human cancer on chimpanzee. 975 
healing of carcinomatous metastases in 
in regenerative liver tissue........ 
influence of high diets on growth of car- 
cinoma and sarcoma in rats........... 160 
interrelation between hereditary predispo- 
— and external factors in causation ors 
intracranial carcinomatous metastases. 972 
multiple primary carcinomas and their 
prognosis, principles of....... 973 
resistance and susceptibility to.......... 971 
salivary stone with formation of carci- 
noma at base of tongue............... 493 
significance of oo trauma in incidence 
specific antigens in cancer tissue. - 323 
survey of United States................ 126 
systemic influences in immunity and. ae 
tar-cancer induction in mice with spon- 
taneous malignant. new growths....... 663 
tar, carcinogenic activity of tar in vari- 
ous dilutions...... phone 159 
tar; classification of 4000 experimental 
oil and tar skin tumors............... 320 


tar, early tar cancer of rabbit’s ear with 
penetration of cancer cells into blood 
vessels 
tar, susceptibility and resistance to. 
uranium-thorium colloid in treatment. of. 
transplantation; failure in heteroplastic 
transplantation of human mammary 
earcinomas into brains of rats....... 
vitamin A and carcinogenesis.......... 
Cannon, P. R.: Relation of splenectomy to 
oe of rats to Trypanosoma lew- 


of sinusoidal endothelium 
into ordinary capillary type.......... 
Carbohydrate, chemical and immunological 
properties of a species-specific carbo- 


hydrate of pneumococci....... 
metabolism in tuberculosis.............. 
utilization of certain substituted carbohy- 
Grates by bacteria... cove 


Carbon monoxide poisonings in kitchens... 
poisoning without extinction of flame 


under wash boiler............. 
Carbuncle, urethral caruncle in female.... 
Carotid tumor, peculiar............. 
om serologic studies on proteins found 


Cathode rays, effect of, on certain bacteria 
Catron, L.: Leiomyosarcoma of pleura, re- 


port of case....... 
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163 
295 
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814 
140 
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Caylor, H. D.: Flexner-Jobling rat carci- 
noma, effect of feeding liver and muscle 


on growth of tumor.......... dine *854 
Cells, origin and fate of two types of mul- 

tinucleated giant cells in circulating 

studies in cellular changes............. 655 

Cerebellum ; a cerebellar disorder in chicks, 

apparently of nutritional origin........ 6 
Cerebrospinal 


test with 
Chickenpox with a blood picture ‘simulating 


fluid, Takata-Ara colloidal ‘ 


Chloroform content of brain following anes- 
in brain, lungs and liver; 
recovery and determination........... 
Cholecystectomy ; Cholecystitis: See under 
Gallbladder 
Cholera, lesions in central nervous system 
Cholesteremia: See Blood, cholesterol in 


Cholesterol, activation of lipoid antigens 
by 


in Blood : See under Blood : 
Chordoma, sacral chordoma with 
metastases 
Chorioepithelioma: See Syncytioma malig- 
num 
Choriosarcoma, embryomas in evolution of 
choriocarcinoma 
Chromo-argentaffine 
argentaffine cells) 
Cicatrix, development of cancer in scars 
from 
Cinchophen (atophan) 
Clostridium botulinum: See anbee Botulism 
Butyricum: See under Bacteria, actino- 
bacter 
Welchii: See under Bacteria, aerogenes 
capsulatus 
Coccidiosis, immunity in experimental cocci- 
jaundice in experimental coccidiosis of 
Cod liver oil, antirachitic action of cod 
liver oil and irradiated ergosterol... .. 
Colds, studies on common cold......... Pree 
Colon, Hirschsprung’s disease............. 
Complement and opsonin............ 
origin of 
Conjunctiva, 
trachoma 
lysozyme content in conjunctival sac and 
Conjunctivitis, follicular, etiol 
inclusion bodies in artificia * induced 
Copper and iron content of blood serum in 
cancer and in pregmancy.............. 
content of human organs............... 
content of infant livers................. 
Coronary sinus, arteriovenous communi- 
cation between right coronary artery 
Corpus Adiposum Buccae: See Sucking Pad 
luteum and menstrual cycle............. 
Corrosive poisoning, gastric sequelae of... . 
Corynebacterium: See under Bacteria 


Courville, C.: Rapid and permanent method 


cells 


cytology of conjunctiva in 
and problem of its patho- 


for staining myelin sheaths........... *9 


Cranium, diagnosis of intracranial tumors 
by supravital technique.............. 
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Cranium—Continued 
intracranial carcinomatous metastases... 
meningiomas (multiple intracranial type) 
multiple intracranial angiomas Wy 
Criminals, determination of blood groups 
on convicts 
identification of assassin by microscope. . 
Cruveilhier-Baumgarten’s syndrome  (cir- 
rhosis) 
Cyanosis from sclerosis 
Cystitis: See under Bladder 
Cysts, compression of spinal 
arachnoid cysts 
congenital cystic lung 
epidermoid carcinoma in sebaceous cysts 
lipiodol pelvic cysts 
multilocular cyst of spleen produced foes 
infarcts 


cord by 


D’Aunoy, R.: Primary tumors of trachea; 


PAGE 
- 972 


. 286 


977 
163 


report of case and review of literature . 


Death, aspiration and deglutition of brain 
tissue as evidence of vital occurrence 
of severe injuries 

concerning determination of time of death 
of human bodies 


Deficiency diseases ; avitaminosis ; pathologic 


changes in albino rat suffering from. 


vitamin G deficiency 
correction to above article 
avitaminosis; pathologic changes’ in 
nursing and in weaned albino rats 
suffering from vitamin B deficiency. . 
correction to above article 
trachoma and avitaminosis 
Dehydration, total water and chloride con- 
tent of dehydrated rats 
Dementia paralytica and trauma 
paralytica, hyaline degeneration in 
Dengue fever, experimental study of 
Denninger, H. S.: Osteitis fibrosa 
skeleton prehistoric American 


active substance of 


164 


#939 


Dermoid cyst, fetal adenoma of hypophysis 8 


and dermoid cyst of hypothalamus 
DeSanctis, A. G.: Albers-Schoenberg’s dis- 
ease; “marble bones” 
Diabetes, acute interstitial pancreatitis in 
2 cases of diabetic coma 


in 
fatal diabetic acidosis 
relation of surroundings and trauma to.. 
Diaphragm, congenital maldevelopments of 


Dick test, effect of, diseases other than 
scarlet fever on 
toxin, eosinophil response 
giving positive skin reactions to 
jections of Dick toxin 
Di-hydranol, control of intestinal 
faction in man by di-hydranol 
Diphtheria, action of phenol on antigenic 


in persons 
in- 


putre- 


509 
806 


283 


811 


properties of diphtheria toxin......... 3 


anatoxin, experiments with 

anatoxin immunization in 

antitoxin content in serum following im- 
munization with diphtheria anatoxin... 

bacilli, absence of seasonal change in 
toxin-producing capacity of 

complement fixation and precipitation by 
antidiphtheria serum 

eosinophil leukocytes in immunization of 
horses with diphtheria toxin........ ee 


Diphtheria—Continued 
epidemiological study of diphtheria in a 
remote New Zealand community 
growth and toxin production of Coryne- 
bacterium diphtheriae in synthetic 
mediums 
of umbilicus 
prophylaxis by means of Loewenstein’s 
diphtheria cultures in vaccine oint- 
ment 
toxin, action of formaldehyde on 
toxin, cerebral immunization against.... 
toxin, heat stability of 
toxoid, rapidity of immunization with.... 
Dirofilaria, skin reactions to dirofilaria 
immitis in persons infected with 
Wuchereria bancrofti 
Dislocations: See under names of joints 
a-Disulfo soaps, germicidal action of 
Diving, sudden death while swimming or 
diving 


Doctorates conferred in human and animal 
bacteriology and pathology by American 
universities, 1929-1930 


Ductus arteriosus, subacute bacterial end- 
arteritis of pulmonary artery associated 
with patent ductus arteriosus and pul- 
monic stenosis 

Duodenum, acute peptic duodenitis 

comparison between simultaneous equal- 
sized: closed obstruction of duodenum 
and ileum 

Dura Mater, anatomical study of subdural 
hemorrhage associated with tentorial 
splitting in newborn 

rapid death from osteoma of 
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822 
817 


816 
814 
816 
483 
811 


317 


965 
977 


794 


950 


295 
668 


Dust inhalation in guinea pigs, experimental 951 


Dwarfism, hypophyseal dwarfism in a *‘emale 
Dyes: See also Stains and Staining 


action of certain dyes on bactericidal 
normal serum. and on 
lytic 


deposition of vital dyes in lymph nodes. 

distribution and disappearance of congo 
red and granular storage factors of 
reticulo-endothelial cel!s.......,...... 

dyes on virus of chicken tumor 


Pi of intravitally stored dyestuffs 

vital impregnation of aortic wall 
trypan blue 

Dysentery, bacteriophage reactions of Flex- 

ner dysentery strains 

Bacterium dysenteriae Sonne type, study 
of 

chemical nature‘ of heterogenetic antigen 
in Shiga bacilli 319, 

common antigen in human red cells and 
in Shiga’s bacillus 

dissociation of B. dysenteriae, Sonne, as 
influenced by variations in culture 
medium 

production of S from R forms of B. 
dysenteriae, Sonne 


with 


Ear, middle; intra-aural administration of 
certain bacteria associated with middle 
ear disease in albino rats 

Ectromelia, infectious 


Eisenberg, A. A.: Disseminated venofibrosis 
(phlebosclerosis) , 
significance . 


Electric Shock 


645 


155 
802 
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488 
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its clinicopathologic 
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abnormalities produced in central nervous ose 


system by electrical injuries 
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Electric Shock—Continued 
experimental 


histopathology of different types of electric 
8 


shock on mammalian brains 
Electrocautery, effects on normal tissues... 
Electrons, action of low-velocity electrons 
on microorganisms 
Ella Sachs Plotz Foundation for Advance- 
ment of Scientific Investigation 
Elzholz bodies, Marchi method for staining 
Embolism, air, experimental air embolism of 
coronary arteries 
and thrombosis; prolonged direct obser- 
vation of phenomena in pial vessels of 
living cat 
juvenile embolic gangrene of an upper 
extremity 
multiple aneurysms of arteries of right 
arm associated with arteriovenous fistula 
and arterial embolism 
paradoxical... 
paradoxical, after labor 


pulmonary, 133 
Embryomas in evolution of choriocarcinoma 320 


Emetine, effect on cardiac muscle 
Encephalitis: See also Encephalomyelitis 
case of encephalitis and influenzal pneu- 
monia following vaccination 
changes in central nervous system of 
monkeys due to vaccine lymph 


epizootic fox encephalitis 
herpes encephalitis in monkeys of genus 
Cebus, with observations on green strep- 
tococcus 
in exsiccosis 
nitrobenzene poisoning and hemorrhagic 
encephalitis 
periaxialis diffusa in a rhesus monkey... 
Schilder’s encephalitis periaxialis diffusa. 
Encephalomyelitis complicating measies.... 
enzootic experimental encephalomyelitis 
(Borna’s disease) 
provoked by toxoplasma cuniculi 
Endarteritis, subacute bacterial endarteritis 
of pulmonary artery associated with 
patent ductus arteriosus and pulmonic 
stenosis 
Endocarditis, bacterial endocarditis in heart 
with incomplete interventricular septum 
endocardial pockets 
malignant eosinophilia in 
Endometrium, endometrial autotransplants 
in rabbit 
Endothelioma, histology and histogenesis of 
filtrable endothelioma of fowl 
Endothelium, transformation of sinusoidal 
endothelium into ordinary capillary 


Entamoeba histolytica, virulence of 
Enterochromo-argentaffine cells 
Enterococci, arrangement of, into types 
Eosinophil response in persons giving posi- 
tive skin reactions to injections of Dick 


Eosinophilia in malignant endocarditis 
persistent 
Ependyma, multiple congenital subependymal 
xanthomas 
Epididymis, testicular cancer with old epi- 
didymal tuberculosis 


Epithelioma, cell structure of epithelial 
tumors of mammary gland 
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Epithelioma—-Continued PAGE 


metastasis of prostatic epithelioma into a 
giant cell sarcoma of mesentery 
Epulis, microscopic structure of giant cell 


Ergosterol, antirachitic action of cod liver 
oil and irradiated ergosterol 
irradiated, renal lesions with retention of 
nitrogenous products produced by mas- 
sive doses of irradiated ergosterol 
Erysipelas, etiology of, especially chronic 
relapsing erysipelas 
Erythema nodosum, relation in children of 
erythema nodosum to tuberculosis 
Erythrocyte, evaluation of erythrocyte sedi- 
mentation reaction as routine diagnostic 
procedure 
number of basophil cells in human hypo- 
physis in amyloidosis of kidneys and 
suprarenal glands 


Esophagus, precursory changes to cancer in 
Ether anesthesia, calcium changes in brain in 
Ewing, James, in honor of 
Exercise and sweat glands 
Eye in malaria 
intraocular pressure and drainage of 
aqueous humour 
permeability of blood vessels of eye and 
brain for acid and basic dyes 


Fallopian tube invasion by oxyuris vermicu- 
laris ; report of case 
primary carcinoma of 
Fat-free diet, effects of, on structure of 
kidney in rats 
Feces, Brucella in stools and bile 
pure cultures of Clostridium butyricum 
iodophilum from human feces........... 
traces of mercury in 
Feldman, W. H.: Histology of experimental 
tuberculosis in different species 
Femur, bone-marrow of 


histologic study of nearthrosis following 
fracture of neck of 


Fibroblasts, effect of size of explant on cul- 
tures of fibroblasts 
Fibroma, polypoid fibroma of left auricle 
(so-called cardiac myxoma) causing 
ball-valve action 
Filaria Loa: See Loa 
Filum Terminale: See Spinal Cord 
Fleas, typhus virus from fleas on wild rats. 
Foreign body, migratory bullets 
Formaldehyde, action on diphtheria toxin... 
Fowl-pox, inclusion bodies of fowl-pox and 
molluscum contagiosum 
studies on virus of 
Fractures, familial tendency to occurrence of 
sarcomas and spontaneous fractures... 
histologic study of nearthrosis following 
fracture of neck of femur 
French, L. R.: Paradoxical embolism 
Fuller, Anna Fuller fund 
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Fungi, reagent for demonstrating fungi in 
skin scrapings and hair 
serologic relations of yeastlike fungi 
specific polysaccharides from 


Gallbladder, cancer; mixed squamous and 
cylindric cell carcinoma 
effect of acute experimental cholecystitis 
on emptying time 
function of 
inflammation, chronic typhoid cholecystitis 
inflammation; hepatitis and cholecystitis, 
a specific compilation of scarlet fever 
toxin 
melanocarcinoma of 
relation of hepatitis to ‘chronic cholecy- 
stitis 
removal ; bacteriological study in course 
of cholecystectomy 
ruptured aneurysm of cystic artery of 
gallbladder as result of toxic arteritis, 
Foport Of CASO. eee 
Galvanic current, high electrical resistance 
of skin of new-born infants and its 
significance 
Ganglion, degeneration of tuber cinereum as 
factor in destruction of cells of upper 
sympathetic 
ganglioneuroma of retroperitoneal origin ; 
report of case, — bibliographic refer- 
ences 
Gangrene, bacillus of eutaneeus gangrene.. 


*884 


458 
661 


803 


*118 


juvenile embolic gangrene of upper ex- ons 


tremity 
Gastric Juice: See Stomach secretion 
Gastritis: See under Stomach 
Gastro-Intestinal Tract, 
argentaftine cells 
significance of argentaffine cells. . 
tract, leukemic changes of........ 


entero-chromo- 
*1 


Genitals, carcinoma of female genital tract . 


in childhood 
correlation between tuberculous disease 
and generative igi in female or- 
ganism 
Germicidal action of ane a-di- 
Gettler, A. O0.: Chloroform of 


965 


following anesthesia..... .*841 


Chloroform in brain, lungs and liver ; 


quantitative recovery and determination. *554 


Giardiasis: See Lambliasis 
Glioma and trauma........ 
multiple, of brain 
origin and development of giant cells in.. 
Glomerulonephritis: See under Nephritis 
Glutathione, influence of arsenicals and 
crystalline glutathione on oxygen con- 
sumption of tissue 
Glycolysis: See Blood sugar 


de Godoy Magalhiaes, A.: Kidneys in yellow 


Goiter, iodine deficiency ond : in- 
fluence of diet poor in iodine on thy- 

pathologic and physiologic aspects of 
simple goiter as produced oe 

relationship between clinical picture "of 
— disease and histology of thy- 
ro 

seasonal variations in. goiter of rabbits 
produced by feeding cabbage 


tubercle-like structures in human goiter. 809 


505 


959 
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Gonococcus, complement fixation test in re- 
lation to gonococcus and allied organ- 

Goodloe, S.: Relation of splenectomy to re- 
sistance of rats to Trypanosoma lewisi. 

Gottesman, J.: Pathogenesis of hyperne- 

Gout in an infant... : 

Gram compound, nature of 

Granuloma, genetic neoplastic relationships 
of Hodgkin’s disease, aleukemic and 
leukemic lymphoblastoma, and mycosis 
fungoides 

studies in Hodgkin’s disease... 

Grewal, J. S.: Bacterial endocarditis in 
heart with incomplete interventricular 
septum, with demonstration of specimens 

Lymphosarcoma of ileocecal junction... 
Malignant nephrosclerosis 
Growth, effect of exposure to ultrahigh fre- 


150 
671 
502 


952 
324 


972 
972 


676 


675 


676 


quency field on growth and on repro- 
*7 


duction in white rat............ > 
Gumma, multiple, of heart in new born..... 


Gunn, F. D.: Response of blood platelets to 
iodine and coal ta 


Gunshot Injuries: See anne Wounds 


Hagan, W. A.: Veranus Alva Moore...... 
Hair, reagent for demonstrating fungi in... 
Hamilton, A.: Benzene poisoning... 
Hatton, E. H.: An unusual odontoma 
Hauswirth, L.: Disseminated venofibrosis 
(phlebosclerosis), its clinicopathologic 
significance ...... 60-606 deeb 
Hay-fever, effect of variation in wuntee on 
symptoms of patients with 
Haymond, H. E.: Anomalies of intestinal 
rotation ; report of 2 cases............ 
Heart anomaly; bacterial endocarditis in 
heart with interventricular 
anomaly ; congenital | pulmonic stenosis 
with unusual extracardiac lesions 
dilatation, influence of pericardium on 
acute cardiac dilatation produced by 
dilatation of left auricle of heart, marked 
effect of emetine on cardiac muscle 
gross pathology of heart in cardiovascular 
syphilis 
gummas, multiple, of heart in new born.. 
histologic study of cardiac rheumatism... 
hypernephroma with tumor thrombosis of 
vena cava and heart 
main branches of coronary arteries in 
acute rheumatic carditis 
polypoid fibroma of left auricle (so-called 
cardiac myxoma) bali-valve ac- 
tion 


rupture, spontaneous. .. 

syphilis of aorta and..... 

thyroid heart, a transitory condition. aren 

Heat, effect of exposure to ultrahigh fre- 

quency field on growth and on repro- 
duction in white rat... 

morphologic changes in animal tissues 
due to heating by ultrahigh frequency 
oscillator 

physiologic and biochemical changes re- 
sulting from exposure to ultrahigh fre- 
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Hellwig, C. A.: Iodine deficiency and goiter ; 
influence of diet poor in iodine on thy- 
roid of white rats............. 

Hemangioma and hemangiomatosis..... 

of pelvic connective tissue............. 

Hemato-encephalic barrier, permeability of, 
as determined by bromide method...... 

Hematoma, spontaneous pararenal hema- 
toma in acute myeloid leukemia........ 

Hemolysin, bacterial haemotoxin.......... 

produced by atoxic strains of B. tetani... 

Hemolysis, chemical of 
mune hemolysis 

Hemorrhagic diathesis in 

Hemotoxin: See Hemolysin 

Heparin, effect of repeated intravascular in- 
jections of 

use of heparin plasma for grafting of 
spontaneous mammalian tumours into 
homologous animals..... seep 

Hepatic Ducts: See Bile ducts 

Herpes, behavior of herpes virus in tissue 


*709 
cove 


immunologic correlations between " herpes 
simplex and vaccinia 


relationship between herpes and vaccinia 
immunity 


simplex, inclusion bodies in 
High Frequency oscillator, effect of exposure 

to ultrahigh frequency field on growth 
and on reproduction in white rat 

oscillator, morphologic changes in animal 
tissues due to heating by an ultrahigh 
frequency oscillator 

oscillator; physiologic and biochemical 
changes resulting from exposure to an 


ultrahigh frequency field..... 


Hip disease, changes in head of femur in 
senile diseases of hip 

Disease: See Colon, dilata- 
tion 

Histamine, production of histamine by cer- 
tain strains of gas bacillus..... caueee 

quantitative response of intestine from 

sensitized guinea-pigs to homologous 
protein and to histamine..... 

Hodgkin’s Disease: See Lymphogranuloma 

Hookworm, Ancylostoma caninum; precipi- 
tin and complement-fixation tests on 
dog sera with antigen from the dog 
hookworm, Ancylostoma caninum..... 

Hopkins, M. R.: Effect of variations in 
weather on symptoms of patients with 
hay-fever 

Hortega’s Cells: 

Hosoi, K.: 
spinal cord, report of case 


morphologic changes in animal tissues due 


See under Neuroglia 


Intradural teratoid tumors of 


728 


to heating by an ultrahigh frequency - 
44 


oscillator 
Howitt, B. F.: 
monkeys 
Hudson, N. P. Protective complement - 
binding substances in serums of persons 
convalescent from yellow fever 
Hydatidiform mole, ovarian and pituitary 
changes associated with hydatidiform 


mole and chorioepithelioma......... -. 949 


Hydrocephalus 

Hydrophobia: See Rabies 

Hypernephroma-like tumor of left supra- 
renal with metastasis to liver and 
aplasia of right suprarenal....... obaene 
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Hypernephroma—Continued 
pathogenesis 
with tumor thrombosis of vena cava and 

heart 

Hyperthyroidism: See under Parathyroids 

Hypothalamus, degeneration of tuber cine- 

reum as factor in destruction of cells 
of upper sympathetic ganglion..... Sue's 
experimental lesions in tuber cinereum of 
dog 
fetal adenoma of hypophysis and dermoid 
cyst of hypothalamus....... 


idiocy, amaurotic, pathogenesis of... 
Ileocecal junction, lymphosarcoma of ileo- 
cecal junction, with demonstration of 
specimens 
Tleum: See under Intestine 
Immunity: See also Anaphylaxis and Al- 
lergy 
effect of inflammatory reactions on tissue 
immunity 
tissue-immunity 
transmission of maternal immunity 
Immunology, opsonic and _ bacteriotropin 
action ° 
renaissance of pre-Ehrlich immunology. . 
T-erythrocytes and T-agglutinins 
Inclusion bodies in artificially induced con- 
junctivitis 
Indians, osteitis fibrosa in skeleton of pre- 
historic American Indian 
Infants: See also under names of diseases 
bile salt hemolysis in new-born infants 
and its inhibition by blood serum.... 
Infections, experimental 
mixed infections 
Inflammation, fixation by 
action 
Influenza, encephalitis and influenzal pneu- 
monia following vaccination........... 
nitrite reaction as diagnostic test in in- 
fluenzal meningitis............. 
Insulin, effect on gastric secretion 
hyperinsulinism with hypoglycemic symp- 
toms 
Intestine, anomalies of intestinal rotation ; 
report of 2 cases 
bacterial flora of small intestine in per- 
nicious anemia 
comparison between simultaneous equal- 
sized, closed obstruction of duodenum 
and ileum 
control of intestinal putrefaction in man 
by di-hydranol 
primary lymphogranuloma (Hodgkin's dis- 
ease) of intestines................. ‘ne 
protozoa of monkeys and man........... 
quantitative response of intestine from 
sensitized guinea-pigs to homologous 
protein and to histamine 
ulcer, perforation of.. 
Intranuclear bodies in renal 
calves 
Iodine deficiency and goiter; influence of 


disease of 


PAGE 


26, *939 


646 


315 


diet poor in iodine on thyroid of white - 
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blood chemistry of hens bearing Rous 
sarcoma, No. 
copper, iron and antitrypsin contents of 
potent extracts of Rous chicken sar- 
coma No. 
effect of alexin on mixtures of Rous 
sarcoma virus and antivirus 
familial tendency to occurrence of sar- 
comas and spontaneous fractures 
growth of Rous sarcoma 
influence of high diets on growth of 
carcinoma and sarcoma in rats 
metastasis of prostatic epithelioma into 
a giant cell sarcoma of mesentery.... 
osteitis fibrosa cystica; generalized type 
with giant cell sarcoma 
transmission of Rous sarcoma No. 1 of 
fowl by frozen material 
undifferentiated round cell sarcoma with 
skeletal sarcomatosis (hemacytoblas- 
toma ?) 
variations in growth of Jensen rat sar- 
coma and influence of technic 
Scalp, ringworm 
tenuis nees 
Scarlet fever, effect of diseases other than 
scarlet fever on Dick test 
hepatitis and cholecystitis, a 
complication of scarlet fever toxin.... 
is immunity to scarlet fever a factor in 
puerperal sepsis? 
titration of scarlatinal antitoxin by skin 
test in chinchilla rabbits 
Schaible, P. J.: Effect of exposure to ultra- 


high frequency field on growth and on. 


reproduction in white rat 
Physiologic and biochemical changes re- 
sulting from exposure 
frequency field , 
Schick Test: See also under Diphtheria 


effect of diseases other than diphtheria > 
81 


on 

Schilder’s Encephalitis Periaxialis Diffusa: 
See under Encephalitis 

Sclerosis: See under Arteries; 
sclerosis 


Arterio- 


Similarity of pseudotuber- ‘ 
*5 


caused by Alternaria 
3 


to ultrahigh 
*7 


PAGE 


Scorbutus: See Scurvy 
Scrotum, relationship of scrotal swelling 


and riekettsia bodies to Mexican typhus 
3 


Scurvy, calcium and phosphorus metabolism ; 
deposition of calcium in bone in heal- 
ing scorbutus 

criterion of hemorrhage diathesis 
experimental scurvy 

spontaneous, in monkeys 

tooth growth in experimental scurvy 

Septineuritis in neurotropic viruses 

Serum, action of certain dyes on bacteri- 
cidal activity of normal serum and on 
hemolytic complement 

toxicity of human serum for guinea-pig 

Sex, physiology of sex 

Shale oil, experimental liver necrosis from 

Shapiro, P. F.: Fetal adenoma of hypo- 
physis and dermoid cyst of hypo- 
thalamus 

Silicosis: See Pneumoconiosis 


Singer, H. A.: Primary, isolated lympho- 
granulomatosis ‘of stomach 


anaphylactic responses of guinea- 


, variability in 
high electrical resistance of skin of new- 
born infants and its significance 
hyperplasia of rat and mouse skin from 
sulphydryl 
— of desensitization of allergic 
skin 


Po See also Anaphylaxis and Allergy 

reaction, transfer of skin-reacting anti- 
body in human serum to guinea-pig 
skin 

reactivity, phenomena of local skin re- 
activity 

reagent for demonstrating fungi in skin 
scrapings and hair 

Swartzman’s phenomenon of local skin 
reactivity to bacterial products 

Smallpox Vaccination, encephalitis follow- 

ing: See under Encephalitis 

vaccination; centrifuge experiments with 
virus of vaccinia 

vaccination ; immunologic correlations be- 
tween herpes simplex and vaccinia 

vaccination; pathology of generalized 
vaccinia in rabbits 

vaccine; changes in‘ nervous system of 
monkeys due to vaccine lymph 

vaccine; cultivation of vaccine virus. . 

vaccine; relationship between herpes and 
vaccinia immunity 

vaccine virus in monkey................ 

vaccine, union of vaccine virus and its 
specific anti-serum in vitro 

Soap, germicidal action of a-mercapto and 

a-disulfo soaps 

powder, necrosis of uterus following in- 
jection of 


Society TRANSACTIONS: 
Chicago Pathological Society 
326, 671, 833, 
New York Pathological Society... .501, 
Philadelphia Pathological Society 


981 
675 


Sodium hippurate, hydrolysis of, by various 
bacteria . 137 


Solar plexus, primary malignant tumor of. . 


Spermatids, multinucleated, in testis..... * 


Spinal Cord, changes in Hodgkin’s disease 
complete transections at different levels. . 
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Spinal Cord—Continued PAGE 
compression by arachnoid cysts.......... 959 
intradural teratoid tumors of, report 

Spine, progressive destruction of vertebrae 471 

Spirochaeta duttoni, protection of spleen 

and reticulo-endothelial system against 

Spirochaeta duttoni and Trypanosoma 

827 
pallida, adaptation of Spirochaeta pallida 

pallida, antigens from cultures of..... ive ae 
pallida, cultures of Spirochaeta pallida in 

656 


pallida, finding of spirochetes in syphilitic P 
55 


pallida, immunologic differentiation of 


enlargement of spleen in 
ever 


extract; action of testicle, kidney, and 
spleen extracts on infective power of 
metaplasia in lymph nodes and spleen in 
case of myelogenous leukemia......... 
multilocular cyst produced by infarcts. . 
protection of spleen and _ reticulo-endo- 
thelial system against Spirochaeta 
duttoni and Trypanosoma gambiense.. 
roentgenologic studies of spleen in experi- 
mental tuberculosis of guinea-pig..... 
spontaneous rupture of normal spleen... 
Splenectomy, relation of splenectomy to 
resistance of rats to Trypanosoma 
Sprue, tropical, differentiation from perni- 
cious anemia by Arneth count......... 
Sputum, asbestosis bodies in........... 291, 
method for determination of total number 
of bacilli in sputum............. 
types of tubercle bacilli in....... ovwaee 


Stain and Staining; double vital staining 
with brilliant vital red and Niagara 


method for differential staining of gram- 
positive and gram-negative bacteria in 


method for staining lecithins in sections. .*125 


rapid and permanent method for staining 


myelin sheaths........... *9 


stain for rickettsia bodies.............. 
staining nerve fibers in mounted sections 
with alcoholic silver nitrate solution. . 


staining of calclum............. 


-497 


499 


= staining with india ink and brilliant 
ital red 127 


pharmacological action of 
exotoxin of staphylococcus aureus..... 
Status Thymicolymphaticus : See Lymphatism 
Steiner, P. E.: Response of blood platelets 
to external stimuli; ultraviolet light, 


462 


Stewart, H. L.: Bxporimental 
lesions in dogs and rabbits............ 


Stokes, memorial tablet 


Stomach, cancer, 
cancer; physiologic and chemical studies 
following successful total SD 
for carcinoma 
carcinoma in a 17 year old 
carcinomatous gastric polyp............. 
diffuse phlegmons of, 2 cases......... 
hemorrhage due to familial Te 
inflammation experimental gastritis due to 


pot 


inflammation, histologic and topographic 
study of ....... eevee 


Stomach—Continued PAGF 
leiomyoma sarcomatodes, multiple........ 493 
lymphogranulomatosis primary, isolated... 981 
secretion, effect of insulin on gastric 


Uleer: See Peptic Uleer 
Strangulation, death 164 
Streptococcus ; colonies of hemolytic strepto- 
cocci on chocolate agar............... 673 
* enhanced passive immunity to strepto- 
coccus infection in rabbits............ 145 
epidemicus, human carriers of........... 824 
epidemicus, sporadic septic sore throat 
experimental streptococcal infection and 


hemolytic, growth forms and virulence of 826 
in infectious arthritis and rheumatic 


infections of epiphyses and short bones.. 306 
localization of, in tissues of rabbits..... 310 


quick method for preparing homogeneous 
suspensions of hemolytic streptococci... 669 
reactions of rabbits to non-hemolytic 
relative insusceptibility of young rab- 
bits to streptococcal toxin............ 153 
virulent types of streptococci and their 
immunologic relationships............. 156 
Streptothrix, identification of streptothrix 
isolated from — being infected with 


Sucking pad, hyperplasia of corpus adiopo- 

sum buccae (sucking pad)......... 
Sugar in Blood: See under Blood 
Suicide by strangulation. . 

with device for slaughtering animals..... 978 
Sulphydryl, hyperplasia of rat and mouse 

Suprarenals; adrenal atrophy in Addison's 

atrophy and adrenal tuberculosis in rela- 

tion to Addison’s disease.............. 296 


atrophy associated with Addison’s disease 296 
basophil cells in human hypophysis in 
amyloidosis of kidneys and suprarenal 


compensatory hypertrophy of cor- 

extract of adrenal cortex and cancer. er 491 


hypernephroma-like tumor of left supra- 
renal with metastasis to liver and 


aplasia of right suprarenal........ vere OM 
immunological studies in relation to...... 150 
syphilis, congenital, of........... 


Sure, B.: Avitaminosis; pathologic changes 
in albino rat suffering from vitamin G 
Avitaminosis ; pathologic changes in nurs- 
ing and in weaned albino rats suffer- 
ing from vitamin B deficiency.........*413 
Surgery, postoperative blood chemistry..... 959 
Swartzman’s phenomenon of local skin reac- 
tivity to bacterial products............ 815 
Sweat glands and exercise................ 802 
Swimming, sudden death while swimming or 


Sympathicoblastoma, priniary sympathico- 
blastoma of skin of thigh.......... oe ee 


Syncytioma malignum; ovarian and pitul- 
tary changes associated with hydatidi- 
form mole and chorio-epithelioma..... 949 

chorioepithelioma with special reference 
to disappearance of primary uterine 
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Synovial membrane; intra-articular endo- 
thelial tumors arising from synovial 


05 c's . 289 
Syphilis, biologic and histologic study of 
cardiovascular, gross pathology of heart 
congenital, of 809 
developmental stages of syphilitic virus in 
«06.03.0600 305, 827, 964 
experimental, injection methods in....... 325 
explanation of mechanism of Wassermann 
and precipitation test for............. 658 
immunity reactions in............ 
Kahn’s rapid reaction........ 670 
localization of luetic virus in aorta...... 804 


neurosyphilis; subarachnoid 
as a clinical complication of.......... 4 
of aorta and heart........ een 803 
of pulmonary 299 
pulmonary, its frequency, pathology and 
roentgenologic appearance............- 
réle of syphilis in etiology of angina pec- 
toris, coronary arteriosclerosis and 
thrombosis, and of sudden cardiac 
death. 666 
serology of syphilis. . 658 
spirochetes found in syphilitic mesaoritis 655 
syphilitic coronary arteritis............. *44 
tertiary, of liver simulating Banti’s ayn- 
“drome ....... 284 


#258 


Taliaferro, W. H.: Relation of splenectomy 
to resistance of rats to 
lewisi 

Tar Cancer: See under Cancer 

response of blood platelets to external 
stimuli; ultraviolet light, fodine and 


671 


Tears, lysozyme content in conjunctival sac 
Teeth, caries, problem 
mottled enamel in a segregated population 461 
tooth growth in experimental scurvy. 
Telangiectasis, familial, gastric homerthege 
Temperature, comparison of temperatures 
of animals after injection of blood from 
malarial and scarlet fever patients and 
from normal persons............... 283 
effect of exposure to ultrahigh frequency 
field on growth and on reproduction in 
morphologic changes in animal tissues due 
to heating by vena frequency oscil- 
physiologic and "plochemical changes re- 
sulting from exposure to ultrahigh 
frequency *728 
Tentorium Cerebelli: See Dura Mater 
Teratoma, intradural teratoid tumors of 
spinal cord, report of case............*875 
mediastinal, in infant........... 
Testicle, cancer with old epididymal tuber- 
extract; action of testicle, kidney and 
spleen extracts on infective power of 


665 


bacteria ..... sees 965 
extract ; effect of ‘testicular. extract on fil- 

trable 


multinucleated spermatids in. 
origin of fibrous tissue arising "in testis 
of guinea pig following experimental 
relation of hormone of anterior lobe of 
hypophysis to.............. 801 
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Tetanus bacilli; Haemolysin produced by 
atoxic strains of B. tetani............ 313 


Thatcher, H. 8S.: Avitaminosis; pathologic 
changes in albino rat suffering from 


vitamin G deficiency............... 
correction ........ -. 600 
Avitaminosis; pathologic changes in 
nursing and in weaned albino rats suf- 
fering from vitamin B deficiency...... *413 
Thermoprecipitins, nature of............. - 152 


Thorium-uranium colloid in cancer......... 

Throat, sporadic septic sore throat due to 
streptococcus epidemicus.............. 824 

Thrombosis and embolism; prolonged direct 
observation of phenomena in pial ves- “ 


sels of living cat...........+- 19 
chronic, of pulmonary artery and its 
hypernephroma with tumor thrombosis of 
vena cava and heart.............++. 971 
infarction due to sclerosis of pulmonary 
artery and thrombosis............ 
réle of syphilis in etiology of angina pec- 
toris, coronary arteriosclerosis and 
thrombosis, and of sudden cardiac death 666 
uninfected mural thrombi of heart....... - 285 
Thrush: See Sprue 
Thyroglossal duct, unusual cysts of........ 299 
Thyroid, aberrant adenoma of........... - 297 
acute suppurative thyroiditis in children.. 472 
adenoma; significance of invasion of 
blood vessels in adenomas of thyroid 
cancer; skeletal metastases in carcinoma 
carcinoma with extension into right auri- 
cle by invasion of veins..........+..... 321 
Graves’ constitution (Warthin).......... 641 
heart, a transitory condition............ 127 
interacinar epithelium of........... 


iodine deficiency and goiter: influence of 
diet poor in iodine on thyroid of white 


relationship between clinical picture 
Graves’ disease and histology of.. - 959 
Tick-bite fever, transmissibility of en > 
Ticks, transmission of spirochetes of recur- 


Tissues, relative reaction within vgccamel mam- 


tissue-immunity ............. 812 
window method of studying living tissue.. 126 

Tobacco, excessive use of tobacco and coro- 

Tongue, salivary stone with formation of 
carcinoma at base of......... intedee® 493 

Tonsils, occurrence of numerous large giant 
cells in tonsils and pharyngeal mucosa 

in prodromal stage of measles, report 

relation of mucous glands to............ 677 
sudden death from panei of lingual 


Toxin and antitoxin; constitution of toxin 
and antitoxin and their mode of union. 486 


Trachea, primary tumors of trachea; report 
of case and review of literature....... *589 
Trachoma and avitaminosis................ 304 
bacterium granulosis in relation to. ..309, 826 

cytology of conjunctiva in trachoma and 


problem of its pathogenesis........... 136 
etiology, present knowledge of....... 312, 653 
Trauma and dementia paralytica........... 828 
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aspiration and deglutition of brain tissue 
as evidence of vital occurrence of severe 
injuries 
histological changes in nerve cells follow- 
movements and other actions by persons 
relation of surroundings and trauma to 
diabetes 


Treponema Pallidum : See Spirochaeta pallida 
Trypanosomes, chemical alterations in blood 


of rats infected with trypanosomes. . 
death in infections with trypanosoma 
equiperdum im 
experiments on T. lewisi infection in 
° 
protection of spleen and reticulo- endo- 
thelial system against spirochaeta dut- 
toni and Trypanosoma gambiense...... 
relation of splenectomy to resistance of 
rats of Trypanosoma lewisi............ 
trypanocidal action of specific antiserums 
on Trypanosoma lewisi in vivo......... 


Tsutsugamushi disease, intraocular injection 
of virus of tsutsugamushi disease and 

Tuber Cinereum: See Hypothalamus 


Tubercle Bacilli, action of slightly virulent 
tubercle bacilli in experiments with 

bactericidal action of fodipin on tubercle 
bacilli and other bacteria............. 
cellular reactions to fractions isolated 
cellular reactions to primary infection and 
reinfection with tubercle bacillus...... 
chemical changes from growth of bovine 
tubercle bacilli on Long’s medium 


growth promoting principle in potato..... 
relationship between inhibiting substances 
for tubercle bacilli and tuberculin 
types found in tuberculous lesions and in 
nontuberculous tissue in man.......... 
viability of bovine tubercle bacillus on 
pasture lands, in stored feces and in 
virulence of tubercle bacilli in tubercu- 
losis in man and animals............. 
Tuberculin, relationship between inhibiting 
substances for tubercle bacilli and 
tuberculin 
sensitization of cattle to tuberculin by 
other than tubercle bacilli............ 
Tuberculo-proteins, toxic properties of tuber- 
4 culo-proteins and polysaccharides..... 
Tuberculosis: See also Tubercle Bacilli; 
and under names of various organs and 


regions, as Peritonitis, tuberculous; 
Suprarenals, tuberculosis 


BCG; attempts to influence spontaneous 
tuberculosis in Rhesus macacus by 
peroral administration of BCG a 

BCG; autopsies on 50 children vaccin- 

BCG; effect of BC G vaccination of new- 
born guinea-pigs by mouth 


BCG from lymphatic ganglions of vac- 
cinated guinea-pigs........... 


659 
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BCG; healing of necrotic lesions pro- 
duced 


BCG; pathogenicity of Bacillus Cal- 


PAGE 


by BCG 4 


carbohydrate metabotism in.............. 641 
case of lymphoblastoma, Hodgkin's dis- 

ease and tuberculosis...............+. 287 
cells found in tuberculous tissues on vital 

and supravital staining............... 964 
correlation between tuberculous disease 

and generative processes in female or- 

effect of tuberculosis on subsequent in- 

effect of tuberculous focus on immune re- 

effect of qubepeabees infection on me- 

erythrocyte sedimentation test in tuber- 

experimental, epidemiology of............ 137 
experimental, influence of hematotoxic 

experimental; origin of fibrous tissue 

arising in testis of guinea pig follow- 

ing experimental tuberculosis.......... 466 
fibril formation of epithelioid cells in 

tuberculous tissue. 296 
filtrable form of tuberculosis virus....... 655 


histology of experimental tuberculosis in 


different species, a comparative study. .* 


influence of antirabic inoculations on ex- 


perimental tuberculosis in guinea-pigs.. 156 
leucocytic interpretation of Medlar in.... 473 
lymphocyte-monocyte ratio in tuberculous 

Neuberg-Klopstock complement- fixation in 669 
properties of methylic tuberculous antigen 659 


pseudotuberculosis and tularemia, similar- 


pulmonary, differential white blood cell 


count in collapse therapy in........... 6 


pulmonary neoplasm simulating tubercu- 
losis in 
reaction in experimental tuberculous re- 
reaction of connective tissues of normal 
rabbit to lipoids from tubercle bacillus, 
strain H-37; reaction of connective tis- 
sues of normal rabbit to water-soluble 
protein and polysaccharide from tuber- 
cle bacillus, strain H-37; spontaneous 
pseudo-tuberculosis aspergillina as com- 
plication in fraction testing; derivation 
of giant cells with especial reference to 
those of tuberculosis; relation of tuber- 
cle and monocyte-lymphocyte ratio to 
resistance and susceptibility in tuber- 
reactions in guinea-pigs following inocula- 
tion with heat-killed tubercle bacilli. . 
reinfection and its relation to allergy and 
relation my children of erythema nodosum 
roentgenologic studies of spleen in ex- 
perimental tuberculosis of guinea-pigs. 
serologic reactions in a case of tubercu- 
losis of serous membranes............. 
titers of iso-agglutinins in.............. 
toxic properties of tuberculo-proteins and 
polysaccharides 


Tularemia, similarity of 


Tumor: See also Cancer; Epithelioma; Sar- 
coma; etc.; and under names of organs 
and regions 

action of certain dyestuffs on growth of 


transplantable tumors................. 15 


age and sex distribution and incidence of 
neoplastic disease at Memorial Hospital, 
New York.. 
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biopsy by needle puncture and aspiration. 158 Undulant fever 


catalytic effect of methylene blue on 
oxygen consumption of tumors and 
normal tissues 

classification of 


161 


classification of 4000 experimental oil and os 


tar skin tumors 
effect 4 dyes on virus of chicken tumor 
No 


metaplasia and tumor 

etiology of 

failure of spleen from tumor-bearing 
animals to produce tumors 

grafting ; use of heparin plasma for graft- 
ing of spontaneous mammalian tumours 
into homologous animals 

hypernephroma with tumor thrombosis of 
vena cava and heart 

immunological relationships of 
tumours’ with fferent 
structure 

intra-articular endothelial tumors arising 
from synovial membrane 

malignant, and their metastases 

melanotic 

response of blood vessels to extracts of.. 

significance of muscular “stroma” 
argentaffin tumors (carcinoids) 

on morphologic criteria of tumor 
cells 

spontaneous tumors of rat 

studies of diseases of 
myeloid tissues 

transmitting mammalian neoplasms with- 
out intervention of living cells, 
possibility of 


Tunnicliff, R.: Colonies of 
streptococci on chocolate agar 


Tuthill, C. R.: Hypertension in relation to 
blood vessels of medulla oblongata. . 


Twins, amyotonia congenita 
disease) in identical twins 


Typhoid agglutinins, production of 
bacillus, dissociation by cultivation in 
typhoid-immune serum 
chronic typhoid cholecystitis 
infections, pathogenesis of 
vaccine comparative value of rough and 


lymphoid and 


hemolytic 


histological 


.*760 
(Oppenheim’s 
79 


smooth strains of B. typhosus in typhoid . 


vaccines 


Typhus fever 

experimental tropical typhus in laboratory 
animals 

intraocular injection of virus of tsutsuga- 
mushi disease and typhus fever 

relationship of scrotal swelling 
rickettsia bodies to Mexican typhus 
fever 

studies on 

studies on Mexican typhus 

tropical, in Federated Malay States 

tropical rat mite as cause of skin erup- 
tion and vector of endemic typhus 

virus from fleas on wild rats 


Ulcer: See under names of organs and 
regions, i. e., Intestine, uleer; Peptic 
Uleer ; ete. 

Ulrich, C.: Pathologic dissimilarity in 2 
clinically similar cases of blood dys- 


Ultraviolet light; effect of ultraviolet irra- 
diation on tuberculous peritonitis in 
guinea pigs 

response of blood platelets to external 
stimuli; ultraviolet light, 
coal ta 

Umbilicus, diphtheria of 


Uncinariasis: See under Hookworm 


iodine and 


enlargement of spleen in 
types of Brucella in 129 cases of 
vaccination of man against 


Urachus, patent omphalomesenteric duct asso- 


ciated with incompletely patent urachus 
Uranium-thorium colloid in treatment of 
carcinoma 
Urea, decomposition by bacillus proteus.... 
effect on rate of urea excretion of car- 
mine deposition in cells of renal tubules 
reaction of central nervous system to ex- 
perimental urea intoxication 
Ureter, human ureter with striated muscle 
and ciliated epithelium 
Urethra caruncle in female 
Uric acid, influence of uric acid on per- 
meability of membranes 
Urine, behavior of Escherichia coli and its 
specific bacteriophage in 
Boltz test in urinalysis 
effect of pituitary on ionic output in urine 


glycuronic acid in urine, quantitative esti- 
mation of 


quantitative estimation of glycuronic acid 

of urine as a functional test of liver.. 
traces of mercury in 

Uterus, chorioepithelioma, with special ref- 


erence to disappearance of primary uter- 
ine tumor 


necrosis of uterus following injection of 
soap powder 


ovarian and pituitary changes associated 
with hydatidiform mole and chorioepi- 
thelioma 


Vaccination, Encephalitis 
under Encephalitis 

Vaccinia: See Smallpox, vaccination 

Vagina, induction of pseudo-pregnancy va- 
ginal reaction in spayed mice by injec- 
tion of human blood 


Vance, B. M.: Injuries of pons 

Varicose ulcer, bacterial flora of ulcus 
cruris varicosum 

Vasomotor system; vasoneurotic diathesis. . 

Vaughan, S. L.: Eosinophil response in 
persons giving positive skin reactions to 
injections of Dick toxin 


following: See 


Vena cava, complete occlusion of superior 
vena cava by primary carcinoma of 
lung 

Venofibrosis, 

Vertebra: See Spine 

Viosterol, Irradiated: See Ergosterol 


Viruses, effect of testicular extract on fil- 
trable viruses 


463 


Vitamin A, a critical study of vitamin A 
1 


and carcinogenesis 

B_ deficiency; avitaminosis; pathologic 
changes in nursing and in weaned al- 
bino rats suffering from vitamin B 
deficiency 

D, effect of vitamin D and parathyroid 
hormone on storage of calcium 

D sclerosis in rat’s aorta 

G, avitaminosis; pathologic changes in 
albino rat suffering from vitamin G 
deficiency 


OM 
642 q 
160 
488 
824 
972 
975 292 
158 
é 
*18 
295 
971 
639 
75 143 
979 
289 303 
158 
320 648 
323 
648 
157 960 
159 489 aa 
malignant tumor of cervix in infant ... 976 i oe. 
830 
949 
152 
145 796 _ 
956 
827 
— 
316 
820 
981 
314 Veins, disseminated venofibrosis 
139 *857 
968 = 
819 
965 
neurotropic, septineuritis in . 968 
a 
rasia 828 
"413 
474 802 
296 
817 


INDEX TO 


PAGE 


Walker, D. J.: Avitaminosis; pathologic 
changes in albino rat suffering from 
vitamin G deficiency 


avitaminosis ; panieiette changes in nur- 
sing and in weaned albino rats suffer- 
ing from vitamin B deficiency 


correction ....... 600 


Warren, 8.: Significance of invasion of 
blood vessels in adenomas of thyroid 


Warthin, A. 8.: Occurrence of numerous 
giant cells in tonsils and pharyngeal 


mucosa in prodromal stage of measles.*864 


Water, mechanism of water exchange !n an- 
imal organism 
Webster, B.: Pathologic and physiologic 
aspects of simple goiter as produced ex- 
perimentally in rabbits........ 
Weil’s Disease: See under Jaundice 
Window method of studying living tissue... 
Woglom, W. H.: Experimental cancer 
Woodbridge, H. M.: Human ureter with 
striated muscle and ciliated epithelium 
Wounds, gas bacillus infection of brain de- 


veloping 13 years after gunshot injury. 495 
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Wuchereria bancrofti, skin reactions to di- 
rofilaria inmitis in persons infected with 
Wuchereria bancrofti 


Xanthoma, lipids in 


- 317 


multiple congenital subependymal xantho- “ 


Yellow fever, filtrability of virus 

identity of yellow fever lesions in Africa 
and America...... 

in South America 

kidneys in...... 

protective and complement-binding sub- 
stances in serums of persons conva- 
lescent from yellow fever 

structural changes in 

susceptibility of African 

transmission of 

virus, survival in cultures. 


os am. poisonous — of zinc salt solu- 


report of case and review of litera- 


472 


978 


Zone phenomenon, intermediate zone phe- 
nomenon in ve Br. abortus agglu- 
tinating sera. 
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